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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color photosensitive resin 
composition which has high exposure sensitivity and high resolution, 
which can be developed with an alkaline aqueous solution, which has 
excellent hardness and durability such as chemical resistance, scratching 
resistance or the like of the obtained color image, to provide a transfer 
material satisfying the above characteristics, and to provide a method for 
forming a color image of a color filter, a photomask or the like. 
SOLUTION: The color photosensitive resin composition contains at least 
(1) an alkali-soluble binder, (2) a monomer or an oligomer having two or < CH ^ 
more ethylenic unsaturated double bonds, (3) a photopolymerization 
initiator or a photopolymerization initiating system and (4) a coloring 
agent. The alkali-soluble binder is a copolymer having a structural unit 
having at least a carboxyl group and a structural unit expressed by 
general formula (I). In formula (I), R1 represents a hydrogen atom or a 
methyl group and each of R2 to R6 independently represents a hydrogen 
atom or an alkyl group, aryl group, halogen atom or cyano group which 
may have a substituent. 
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[Claim(s)] 

[Claim 1]A monomer which has (1) alkali-solubility binder and two or more (2) ethylenic unsaturated double bonds 
at least, or oligomer, (3) They are a photopolymerization initiator or a photopolymerization initiator system, and a 
coloring photosensitive resin composition containing (4) colorant, A coloring photosensitive resin composition, 
wherein the above-mentioned alkali solubility binder is a copolymer which has a structural unit which has a 
carboxyl group at least, and a structural unit shown by following general formula (I). 



[R 1 expresses a hydrogen atom or a methyl group among a formula, and R 2 - R 6 express the alkyl group, the aryl 
group, halogen atom, and cyano group which may have a hydrogen atom or a substituent independently, 
respectively. ] 

[Claim 2]a structural unit to which said alkali solubility binder is indicated to be 10-40-mol % by general formula (I) 
in a structural unit which has a carboxyl group at least — 20-90-mol % — the coloring photosensitive resin 
composition according to claim 1 which is a copolymer which it has. 

[Claim 3]The coloring photosensitive resin composition according to claim 1 which contains an alkali solubility 
binder which does not have an unsaturated double bond of polymerization nature in a side chain as said alkali 
solubility binder. 

[Claim 4]Said copolymer A copolymer of (1) (meta) acrylic acid and allyl (meta) acrylate, Or (2) (meta) acrylic 
acid, allyl (meta) acrylate, alkyl, aryl, or the coloring photosensitive resin composition according to claim 1 that is 
a copolymer of aralkyl (meta) acrylate. 

[Claim 5]The coloring photosensitive resin composition according to claim 1 which is halogenated hydrocarbon in 
which said photopolymerization initiator has a triazine skeleton, halogenated hydrocarbon which has an oxadiazole 
skeleton, hexaaryl biimidazole, a titanocene derivative, or a phenyl acridine derivative. 
[Claim 6]The coloring photosensitive resin composition according to any one of claims 1 to 5 in which said 
colorant is an organic color. 

[Claim 7]The coloring photosensitive resin composition according to claim 6 characterized by using together at 
least some of alkali solubility binders according to any one of claims 1 to 4 as a carrier fluid object when 
distributing said paints. 

[Claim 8]The coloring photosensitive resin composition according to any one of claims 1 to 7 in which said 
colorant is characterized by having absorption in an ultraviolet region. 

[Claim 9]A photopolymer transfer material providing at least a layer which consists of the coloring photosensitive 
resin composition according to any one of claims 1 to 8 on temporary support. 
[Claim 10]The photopolymer transfer material according to claim 9 which provided an alkali solubility 
thermoplastic resin layer further between layers which consist of said temporary support and said coloring 
photosensitive resin composition. 

[Claim 11]The photopolymer transfer material according to claim 9 which provided an alkali solubility 
thermoplastic resin layer and an interlayer further at this order between layers which consist of said temporary 
support and said coloring photosensitive resin composition. 
[Claim 12]An image formation method comprising: 

A process of providing a layer which consists of the coloring photosensitive resin composition according to any 
one of claims 1 to 8 at least on a transparent substrate. 
Pattern exposure and a process of alkaline development. 



CLAIMS 




[Formula 1] 

R 1 



[Claim 13]The image formation method according to claim 12 with which a layer which consists of said coloring 



photosensitive resin composition transfers a layer of the photopolymer transfer material according to any one of 
claims 9 to 1 1 which consists of a coloring photosensitive resin composition at least. 

[Claim 14]The image formation method according to claim 12 or 13 which includes a heating process further after 
said alkaline development process. 

[Claim 1 5]A light filter manufacturing method characterized by repeating the image formation method according to 
any one of claims 12 to 14 using a layer which consists of said two or more coloring photosensitive resin 
compositions of different hue. 

[Claim 16]The photomask manufacturing method according to any one of claims 12 to 14 characterized by 
performing said pattern exposure by a near-ultraviolet light thru/or visible light using a layer which consists of a 
photosensitive resin composition containing the colorant according to claim 8. 

[Claim 1 7]The photomask manufacturing method according to claim 1 6 whose absorbance of said photosensitive 
resin layer in a near-ultraviolet light thru/or a light range at the time of forming a picture is smaller than an 
absorbance of a photo mask in an ultraviolet region at the time of using as a photo mask. 
[Claim 18]Further a defective part of a photo mask formed above to a white omission defective part of (1) 
Kurobe. The photomask manufacturing method according to claim 1 6 or 1 7 which restores by laser abrasion to a 
defective part of (2) white parts again by containing a coloring matter which has absorption in an ultraviolet 
region, and providing, exposing and developing a photosensitive resin layer in which image formation is possible by 
a near-ultraviolet light thru/or visible light. 

[Claim 1 9]The photomask manufacturing method according to any one of claims 1 6 to 18 with which said 
exposure process is performed by a near-ultraviolet light thru/or laser beam of a light range. 
[Claim 20]A light filter which taking lessons for a layer which consists of the coloring photosensitive resin 
composition according to any one of claims 1 to 8 at least from two or more layers of different hue, providing it 
on a transparent substrate, performing pattern exposure and alkaline development, and obtaining by forming a 
multi-colored picture image. 

[Claim 21]The light filter according to claim 20 in which a layer which consists of said coloring photosensitive 
resin composition transfers a layer of the photopolymer transfer material according to any one of claims 9 to 1 1 
which consists of a coloring photosensitive resin composition at least. 

[Claim 22]The light filter according to claim 20 or 21 produced by heat-treating further and forming a multi- 
colored picture image after said alkaline development. 

[Claim 23]A photo mask which providing a layer which consists of a photosensitive resin composition containing 
the colorant according to claim 8 on a transparent substrate, performing pattern exposure by a near-ultraviolet 
light thru/or visible light, performing alkaline development, and obtaining by forming a picture. 
[Claim 24]The photo mask according to claim 23 in which a layer which consists of said photosensitive resin 
composition transfers a layer of the photopolymer transfer material according to any one of claims 9 to 1 1 which 
consists of photosensitive resin compositions at least. 

[Claim 25]The photo mask according to claim 23 or 24 produced by heat-treating further and forming a picture 
after said alkaline development. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about a coloring photosensitive resin composition, a transfer material, and 
an image formation method, The resin composition for forming colored images, such as a photo mask used by the 
light filter used especially for a liquid crystal display element etc., or a photolitho step, It is related with a transfer 
material and a suitable image formation method to form a colored image with a lamination method, and the light 
filter and photo mask that are obtained now. 
[0002] 

[Description of the Prior Art]The photosensitive resin composition is used as various kinds of image forming 
materials for many years. The coloring photosensitive resin composition which used coloring components, such as 
a color and paints, together especially to this photosensitive resin composition is broadly used for formation of 
various kinds of colored images, such as a paint, ink, printing proofreading material. The method of carrying out 
spreading desiccation of the photosensitive resin composition on film support beforehand, providing as film resist, 
transferring a photosensitive resin layer on a substrate using it, and giving a photosensitive resin layer on a 
substrate is called a replica method, and has an advantage in which thin film forming is possible for a high 
throughput and high quality. About such a method, it is indicated, for example in JP,5-39450,A, a 5-72724 gazette, 
a 6-80503 gazette, a 9-197665 gazette, etc., and the example which forms colored images, such as a light filter, 
using these methods is indicated. 

[0003]This replica method is used also for the use as which various kinds of high tolerance, such as hardness of 
acquired pictures, such as a light filter, a mask material, etc. which are used for a liquid crystal display element 
etc., chemical resistance, lightfastness, and damage resistance, is required in recent years. For example, since it 
is necessary to pass through the process of a transparent orienting film being arranged on it, and also pasting 
together to the substrate which counters, and pouring in a liquid crystal, a panel chemically-modified, after the 
light filter was formed degree is asked for high heat resistance, hardness, and solvent resistance. 
[0004]As a charge of a photomask material used in the photolitho step in the field of a flat-panel display, the 
shadow mask for CRT, a printed circuit board, a semiconductor, etc., "Photofabrication" (the volume Japanese 
photofabrication association issue and on department meeting of an educational sentence, 67-80 pages, June, 
1 992 publication) As indicated, Cr mask which provided the chromium metal layer, and Em mask (emulsion mask) 
which provided the silver halide emulsion layer are known. 

[0005]A metal Cr mask a chromium layer by sputtering process on transparent base materials, such as quartz and 
glass, after formation, Besides, etching resist is provided by spreading etc., and patterning of the etching resist by 
the development in exposure by HeCd laser (442 nm) etc., an alkaline aqueous solution, etc., etching of chromium, 
and exfoliation of etching resist are performed, and it is produced. Although this Cr mask is complicated as a 
charge of a photomask material, While it has the advantage that a making good is possible and high resolution, and 
high durability (damage resistance) and detergency are also extremely excellent, Since the making process is 
complicated, it is very expensive, and also in a manufacturing process, etching chromium is required, and it is not 
desirable not only from becoming a cost hike by waste liquid treatment but an environmental problem. 
[0006]On the other hand, a silver halide emulsion is provided on transparent base materials, such as quartz and 
glass, and Em mask can be produced by exposure, development, and fixing treatment by an YAG laser etc. Since 
the sensitivity to the light of an emulsion is high, exposure energy is a cheap charge of a photomask material 
friendly also to environment which may be small (0.1 mJ/cm 2 grade). In order to use a silver halide as a 
photosensitive material on the other hand, resolution is not so high, and since a photosensitive layer is the gelatin 
film, it is lacking in endurance. Moreover, the making good of a photo mask is substantially difficult. 
[0007]In view of the above situation, a charge of a photomask material which safety is high, and is low cost, and 
was excellent in endurance (damage resistance) is desired, and also the making good is also wanted to be made 
easily. About a photosensitive resin composition, the photosensitive resin composition of the negative mold 
whose film strength improves at the image formation process by picture-like exposing treatment, development, 
etc. is generally used for giving such various kinds of high tolerance. It is also effective to advance further bridge 



construction and the hardening reaction of this resin layer by the processing (afterbaking and postexposure) after 
this image formation, etc. The photosensitive resin composition of a negative mold generally consists of binder 
resin, polyfunctional monomer in which photopolymerization is possible, a photopolymerization initiator, etc. Since 
the alkaline development type is in use, binder resin usually has acidic groups, such as carboxylic acid. 
Improvement in the tolerance after hardening of these resin compositions has succeeded in various kinds of 
examination. 

[0008]For example, the method of using together the heat cross linking agent which has carboxylic acid etc. and 
reactivity further in the aforementioned resinous principle is known. To JP.57-1 78237.A, specifically A binder (a 
carboxyl group is contained) and polyfunctional monomer, The photosensitive resin composition which contains 
the compound which has two or more epoxy groups in a photopolymerization initiator and a molecule, The 
photosensitive resin composition which contains in JP,2000-181058,A resin, the epoxy resin, photopolymerization 
initiator, and inorganic filler which have a carboxyl group and an ethylenic unsaturation group is indicated. 
[0009]The example which has this heat cross-linking group in a binder is also known. Specifically, the 
photosensitive resin composition using the copolymer obtained from monomer/which has the monomer/ epoxy 
group which has a carboxyl group, and other monomers is indicated by JP,2000-81701,A and JP,10-316721,A. 
[0010] However, although surely the intensity of a hardening layer improves with exposure and subsequent heating 
in these constituents, the temporal stability of a constituent is poor, and when long term storage of the 
constituent is carried out, there is a problem that a constituent will harden also in the stage before use according 
to advance of thermal reaction. 

[001 1]Then, the example using the block isocyanate system compound which is a precursor of an isocyanate 
group as a new hardening agent for solving these problems is known. As such an example, for example, JP,3- 
50549.A, said 7-278254, said 8-15861, said 10-20505, binder resin that has a carboxyl group in the 10-148938 
grade, The constituent containing the compound which blocked a polyfunctional monomer, a photopolymerization 
initiator, and the polyisocyanate of two or more organic functions is indicated. Although temporal stability is 
substantially improved to be sure as compared with the hardening agent of the conventional epoxy system as for 
these hardening agents, conversely, the hardenability is falling and tolerance, such as chemical resistance and 
hardness, cannot fully be satisfied yet. 

[0012]On the other hand, the method which introduces a reactant group, especially the functional group of 
photopolymerization nature into binder resin is also examined. Such binder resin is publicly known and already For 
example, JP,50-34444,B, The photosensitive resin composition using the resin which introduced the 
polymerization nature group by making the compound which has an epoxy group and a polymerization nature 
group add to the polymer which has a carboxyl group in JP.51-39847.B, JP,53-097416,A, JP,2-230154,A public 
relations, etc. is indicated. However, by these methods, there is a problem that it will be difficult to use the 
compound which has an epoxy group with the problem of safety and a polymerization nature group, and to make it 
go on still more nearly thoroughly [ this addition reaction ] because of a polymeric reaction, and these compounds 
will remain in a system. 

[0013]Using the resin which has a polymerization nature group also in a solder resist is performed widely. The 
constituent using the resin etc. which denaturalized with the polymerization nature compound which has a 
hydroxyl group to the resin in which the typical thing denaturalized novolak type epoxy resin of the statement to 
JP,1-54390,B etc., and the resin which has an anhydride of a statement in JP,2-23351,A public relations, etc. are 
indicated. However, since these have an epoxy compound further as a thermosetting component fundamentally, 
temporal stability is insufficient. 

[0014]The application to the example of a constituent and light filter using an addition of the compound which has 
the polymer and acrylyl group (meta) which have a carboxyl group, and an isocyanate group in JP,2000-105456,A, 
the No. 250217 gazette, and the No. 298339 gazette is indicated. However, in order to secure hardenability also in 
this case, in resin, an epoxy resin is required as an epoxy group or an addition ingredient, and temporal stability is 
inferior. 

[0015]The example which does not use the above thermosetting components is also indicated to these. The 
coloring paste for light filters using the resin which has a carboxyl group and an acrylyl group (meta), for example 
in the Patent Registration No. 3120476 gazette, and contains styrene as a copolymer component when its 
attention is first paid to the kind of the polymerization nature group, The resin which has a carboxyl group, a 
cinnamoyl group, etc. is indicated by JP,9-80225,A. The photosensitive resin composition for light filters using the 
resin which has an acrylyl group and a carboxyl group is indicated by JP,2000-1 54207.A. Although the solder 
resist which contains in a side chain the linear macromolecule which has a double bond is indicated by JP.60- 
1 1 2035.A, it is indicated also in this case that a desirable thing is an acrylyl group (meta). 

[001 6]The example of the photosensitive resin composition using the resin which has reactant groups, such as an 
azido group, cinnamic acid ester, CULCON, still BAZORIUMU, and styryl kino RIUMU, is indicated by JP.49- 
120703.A and JP,63-41923,B JP,1-7649,B in addition to this. 

[001 7]However, when such conventional technologies are seen by the kind of polymerization sexual response 
group, since the most typical (meta) acrylyl group has high polymerization nature, while it has the problem of 



being easy to react at the time of composition, there is a problem that the hardenability of the case where it 
introduces into resin is still insufficient. In cinnamic acid ester, CULCON, still BAZORIUMU, and styryl kino 
RIUMU, since reactivity is insufficient, sensitivity is low, and moreover, hardness or chemical resistance even with 
after [ sufficient ] hardening are not obtained. An azido group has a manufacturing problem of the explosivility. 
[0018]If its attention is paid to a synthetic method, the photosensitive resin composition using the resin which 
made acrylic acid and the copolymer of the acrylate which has a specific ring structure (meta) add the compound 
which has an epoxy group and a polymerization nature group to JP,1-19572,A (meta) is indicated. The 
photosensitive recording element and colored image formation material which use the reactant of glycidyl (meta) 
acrylate for an acrylic acid copolymer (meta) are indicated by JP,63-40141,A public relations, JP,4-194941,A 
public relations, etc. The photosensitive resin composition using the resin which made the compound which has a 
hydroxyl group and a polymerization nature group add to the resin which has an anhydride ring is indicated by 
JP,59-220731,A, JP,62-285903,A public relations, JP,2001-66412,A, JP,2001-66772,A, etc. a maleic acid 
copolymer — a hydroxyl group and a polymerization nature group (allyl and a cinnamyl group.) (Meta) The example 
(namely, resin which has a carboxyl group and a polymerization nature group) using the resin to which the 
compound which has acrylate, or the compound which has an epoxy group and a polymerization nature group 
(allyl, a cinnamyl group, acrylate (meta)) was made to react is indicated. 

[0019]However, in the method of making the compound which has a hydroxyl group and a polymerization nature 
group adding to an anhydride when its attention is paid to such conventional technologies at a synthetic method, 
most easily, although a thing possible [ composition ] and general is a method to which the compound which has a 
hydroxyl group and an acrylyl group (meta) is made to add, In this case, hardenability is still insufficient as stated 
previously. Reactivity is insufficient similarly at a cinnamyl group. When it has an allyl group, the most common 
raw material is allyl alcohol, but this is poison, it is on manufacture and has a problem. There is a problem of the 
safety of these compound itself in the method of making the compound which has an epoxy group and a 
polymerization nature group adding to the resin which has a carboxyl group. 

[0020]Generally, though the allyl group which cannot be said to be high [ polymerization nature ] was stable at the 
time of composition, when this invention persons introduced into resin, they found out excelling in hardenability, 
especially the hardenability by heating after pattern formation dramatically. The possibility of introduction and 
resin compoundable in one step are used with high content, without using the compound in which a problem is in 
safety like allyl alcohol or allyl glycidyl ether about an allyl group. 

[0021]JP,50-34444,B of the above-mentioned [ description that an allyl group can also be used as a reactant 
group ], JP.52-48521.B, JP,59-220731,A, JP.1-19572.A, JP.2-23351.A, JP,5-281734,A, JP,7-325400,A, JP.8- 
101505.A, JP, 10-9051 0,A, JP,2000-292615,A, It is indicated to JP,2001-66412,A, JP,2001-66772,A, etc., and 
there are some the example containing the application to a light filter, light blocking effect paints, and an inorganic 
pigment are indicated to be. however, also in which gazette, there is in particular nothing that was specified about 
the feature of the effect of an allyl group, or it is indicated from a viewpoint of polymerization nature that an 
acrylyl group (meta-) is effective as a reactant group. Sufficient hardenability cannot be acquired even if it uses 
the resin concretely shown in these gazettes. 

[0022]The kind in particular of reactant group is not limited, but the example of the light filter using the resin 
which has a reactant group is also indicated. For example, although it is JP,6-1 1831, A, JP,9-269409,A, etc., 
acrylyl groups do not have a statement in these gazettes as an example (meta) about the allyl group of what is 
shown. Sufficient hardenability cannot be acquired even if it uses the resin concretely shown in these gazettes. 
[0023]The example using the resin which has an allyl group especially in addition to these is also known. The 
constituent which becomes JP,3-65542,B and JP,5-2140,B from resin, and the polymerization nature monomer 
and diazo resin which have a carboxyl group, an allyl group, etc. is indicated. However, diazo resin is indispensable 
in this case, and uses are also printing plate relations and differ from this invention. The photosensitive 
composition which distributed paints is indicated by JP,8-101498,A by the resin which has a polymerization 
nature group in a side chain, and there is a description that especially an allyl group is effective in the 
improvement in sensitivity. However, that use is limited to the planography block even in this case, and there is 
no statement that an allyl group is effective in the improvement in hardness by bake. 

[0024]The example of the negative resist using the resin which has an allyl group and a hydroxyl group in a side 
chain is indicated by both JP.62-4881 9,B. There is a statement that etching-proof nature improves by bake. 
However, there is no statement about the hardness of a picture or relaxation of baking conditions which is 
indicated that etching-proof nature is insufficient only by the allyl group in this case, and was obtained. There is 
also no statement about alkaline development. 

[0025]In JP,3-71705,B, the photosensitive resin composition using the resin which makes methacrylic acid 
dimethylallyl a constitutional unit is indicated. However, by extracting a specific low molecule ingredient, this 
forms a refractive-index-distribution pattern and differs from this invention. The constituent which becomes 
JP,5-84894,A from the resin which has an allyl group, aromatic aldehyde, or an aromatic ketone compound is 
indicated. However, the pattern which has refractive index difference and relief by removing aromatic aldehyde or 
an aromatic ketone compound by decompression treatment etc. in this case is formed, and it differs from this 



invention. 

[0026]Thus, sufficient exposure sensitivity which can be used suitably for a photosensitive resin composition 
especially a light filter, a mask material, etc., A constituent and a transfer material with which it is simultaneously 
satisfied of the demand that the heating conditions taken to have image formation nature, such as alkali 
development property and resolution, and for temporal stability and hardenability to be excellent, especially to 
excel in various kinds of tolerance after hardening, and to give this tolerance are mild are not known. 
[0027] 

[Problem(s) to be Solved by the Invention]This invention was devised [ making the performance improvement of 
the conventional material, and ] by the 1 st purpose in view of these situations. That is, it has sufficient exposure 
sensitivity for image formation, and development is possible at about pH ten weak alkaline aqueous solution, and it 
is high-resolution, and aims at providing the photosensitive resin composition which is excellent in various kinds 
of tolerance, such as hardness of the obtained colored image, chemical resistance, and damage resistance. It aims 
at providing the photosensitive resin composition in which sufficient tolerance grant is possible, even if it reduces 
the afterbaking temperature at the time of giving such tolerance. 

[0028]It is in the 2nd purpose of this invention providing the photosensitive resin layer transfer material with 
which it is [ that the coating article which was rich in usable flexibility with the replica method can manufacture ] 
satisfied of the aforementioned characteristic. 

[0029]The 3rd purpose of this invention is to provide the light filter manufactured by the manufacturing method 
and this method of forming colored images, such as a light filter and a charge of a photomask material, using 
these photosensitive resin compositions, and a photo mask. 
[0030] 

[Means for Solving the Problem]As a result of inquiring wholeheartedly for these problem solving, we found out 
that these problems could be solved by using the following constituent, and resulted in this application. 
<1> A monomer which has (1) alkali-solubility binder and two or more (2) ethylenic unsaturated double bonds at 
least, or oligomer, (3) They are a photopolymerization initiator or a photopolymerization initiator system, and a 
coloring photosensitive resin composition containing (4) colorant, A coloring photosensitive resin composition, 
wherein the above-mentioned alkali solubility binder is a copolymer which has a structural unit which has a 
carboxyl group at least, and a structural unit shown by following general formula (I). 




-saa ( I ) 



[R 1 expresses a hydrogen atom or a methyl group among a formula, and R 2 - R 6 express the alkyl group, the aryl 
group, halogen atom, and cyano group which may have a hydrogen atom or a substituent independently, 
respectively. ] 

<2> -- the structural unit to which said alkali solubility binder is indicated to be 1 0-40-mol % by general formula 
(I) in the structural unit which has a carboxyl group at least — 20-90-mol % — a coloring photosensitive resin 
composition given in the above <1> which is a copolymer which it has. 

<3> Coloring photosensitive resin composition given in the above <1> which contains an alkali solubility binder 
which does not have an unsaturated double bond of polymerization nature in a side chain as said alkali solubility 
binder. 

<4> Said copolymer A copolymer of (1) (meta) acrylic acid and allyl (meta) acrylate, Or (2) (meta) acrylic acid, allyl 
(meta) acrylate, alkyl, aryl, or a coloring photosensitive resin composition given in the above <1> which is a 
copolymer of aralkyl (meta) acrylate. 

<5> Coloring photosensitive resin composition given in the above <1> in which said photopolymerization initiator is 
halogenated hydrocarbon which has a triazine skeleton, halogenated hydrocarbon which has an oxadiazole 
skeleton, hexaaryl biimidazole, a titanocene derivative, or a phenyl acridine derivative. 

<6> Coloring photosensitive resin composition given in either of above-mentioned <1>- <5> in which said colorant 
is an organic color. 

<7> Coloring photosensitive resin composition given in the above <6> characterized by using together at least 
some alkali solubility binders of a statement to either of above-mentioned <1>- <4> as a carrier fluid object when 
distributing said paints. 

<8> Coloring photosensitive resin composition given in either of above-mentioned <1>- <7>, wherein said colorant 
has absorption in an ultraviolet region. 

A photopolymer transfer material providing at least a layer which becomes either of above-mentioned <1>- <8> 
from a coloring photosensitive resin composition of a statement on <9> temporary support. 
<10> Photopolymer transfer material given in the above <9> which provided an alkali solubility thermoplastic resin 
layer further between layers which consist of said temporary support and said coloring photosensitive resin 



composition. 

<1 1> Photopolymer transfer material given in the above <9> which provided an alkali solubility thermoplastic resin 
layer and an interlayer further at this order between layers which consist of said temporary support and said 
coloring photosensitive resin composition. 

An image formation method including a process of providing a layer which becomes either of above-mentioned 
<1>- <8> from a coloring photosensitive resin composition of a statement at least on <12> transparent 
substrates, and a process of pattern exposure and alkaline development. 

<13> Image formation method given in the above <12> for which a layer which consists of said coloring 
photosensitive resin composition transfers a layer of a photopolymer transfer material of a statement which 
consists of a coloring photosensitive resin composition at least to either of above-mentioned <9>- <1 1>. 
<14> Image formation method given in the above <12> or <13> which includes a heating process further after said 
alkaline development process. 

<15> Light filter manufacturing method characterized by repeating an image formation method of a statement to 
either of above-mentioned <12>- <14> using a layer which consists of said two or more coloring photosensitive 
resin compositions of different hue. 

A photomask manufacturing method given in either of above-mentioned <12>- <14> performing said pattern 
exposure to <1 6> above <8> by a near-ultraviolet light thru/or visible light using a layer which consists of a 
photosensitive resin composition containing colorant of a statement 

A photomask manufacturing method given in the above <16> whose absorbance of said photosensitive resin layer 
in a near-ultraviolet light thru/or a light range at the time of forming <17> pictures is smaller than an absorbance 
of a photo mask in an ultraviolet region at the time of using as a photo mask. 

Further a defective part of a photo mask formed with <18> above to a white omission defective part of (1) 
Kurobe. containing a coloring matter which has absorption in an ultraviolet region, and providing a photosensitive 
resin layer in which image formation is possible by a near-ultraviolet light thru/or visible light, exposing, and 
developing negatives — a photomask manufacturing method given in the above <16> or <17> which restores by 
laser abrasion to a defective part of (2) white parts. 

<19> Photomask manufacturing method given in either of above-mentioned <16>- <18> to which said exposure 
process is performed by laser beam of a near-ultraviolet light thru/or visible light. 

A light filter obtaining by attaching and providing a layer which becomes either of above-mentioned <1>- <8> from 
a coloring photosensitive resin composition of a statement at least in two or more layers of different hue, 
performing pattern exposure and alkaline development, and forming a multi-colored picture image on <20> 
transparent substrates. 

<21> Light filter given in the above <20> for which a layer which consists of said coloring photosensitive resin 
composition transfers a layer of a photopolymer transfer material of a statement which consists of a coloring 
photosensitive resin composition at least to either of above-mentioned <9>- <1 1>. 

<22> Light filter given in the above <20> or <21> produced by heat-treating further and forming a multi-colored 
picture image after said alkaline development. 

A photo mask which providing a layer which consists of a photosensitive resin composition which contains 
colorant of a statement in the above <8> on <23> transparent substrates, performing pattern exposure by a near- 
ultraviolet light thru/or visible light, performing alkaline development, and obtaining by forming a picture. 
<24> Photo mask given in the above <23> for which a layer which consists of said photosensitive resin 
composition transfers a layer of a photopolymer transfer material of a statement which consists of photosensitive 
resin compositions at least to either of above-mentioned <9>- <11>. 

<25> Photo mask given in the above <23> or <24> produced by heat-treating further and forming a picture after 

said alkaline development. 

[0031] 

[Embodiment of the Invention]At least the coloring photosensitive resin composition of this invention (1) alkali- 
solubility binder, (2) The monomer which has two or more ethylenic unsaturated double bonds, or oligomer, (3) It 
is characterized by being a photopolymerization initiator or a photopolymerization initiator system, and a coloring 
photosensitive resin composition containing (4) colorant, and the above-mentioned alkali solubility binder being a 
copolymer which has at least a structural unit which has a carboxyl group, and a structural unit shown by 
following general formula (I). Hereafter, this invention is explained in detail. 

[0032](Alkali solubility binder) The copolymer of this invention which makes the main ingredients of said alkali 
solubility binder is a copolymer which has at least a structural unit which has a carboxyl group, and a structural 
unit shown by following general formula (I). 
[0033] 
[Formula 3] 
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[0034]Such a copolymer is obtained by carrying out copolymerization of the monomer of copolymerizable others 
to these by a publicly known method the polymerization nature monomer which has a carboxyl group, for example, 
the monomer shown with a following formula (2), and if needed. 
[0035] 
[Formula 4] 



R 1 expresses a hydrogen atom or a methyl group among an upper type, and R 2 - R 6 express the alkyl group, the 
aryl group, halogen atom, and cyano group which may have a hydrogen atom or a substituent independently, 
respectively. 

[0036]As a polymerization nature monomer which has said carboxyl group, acrylic acid, vinylbenzoic acid, maleic 
acid, itaconic acid, crotonic acid, cinnamic acid, an acrylic acid dimer, etc. are mentioned, for example (meta). The 
addition reaction thing of the monomer and a cyclic anhydride like a maleic anhydride or phthalic anhydride which 
have hydroxyl groups, such as 2-hydroxyethyl (meta) acrylate, can also be used. An anhydride monomer like a 
maleic anhydride and itaconic acid anhydride can also be used as a precursor of carboxylic acid. The point of 
polymerization nature or a raw material price to especially acrylic acid (meta) is preferred also in these. 
[0037]As a monomer shown by said formula (2), allyl (meta) acrylate, 3-Krol 2-propenyl (meta) acrylate, 3- 
phenyl-2-propenyl (meta) acrylate, 3-(hydroxyphenyl)-2-propenyl (meta) acrylate, 3-(2-hydroxyphenyl)-2- 
propenyl (meta) acrylate, 3-(3,4-dihydroxyphenyl)-2-propenyl (meta) acrylate, 3-(2,4-dihydroxyphenyl)-2- 
propenyl (meta) acrylate, 3-(3,4,5-trihydroxy phenyl)-2-propenyl (meta) acrylate, 3-(3-methoxy-4- 
hydroxyphenyl)-2-propenyl (meta) acrylate, 3-(3,4-dihydroxy-5-methoxypheny)-2-propenyl (meta) acrylate, 3- 
(3,5-dimethoxy- 4-hydroxyphenyl)-2-propenyl (meta) acrylate, 3-(2-hydroxy-4-methylphenyl)-2-propenyl (meta) 
acrylate, 3-(4-methoxypheny)-2-propenyl (meta) acrylate, 3-(4-ethoxyphenyl)-2-propenyl (meta) acrylate, 3-(2- 
methoxypheny)-2-propenyl (meta) acrylate, 3-(3,4-dimethoxyphenyl)-2-propenyl (meta) acrylate, 3-(3-methoxy- 
4-propoxyphenyl)-2-propenyl (meta) acrylate, 3-(2,4,6-trimethoxyphenyl)-2-propenyl (meta) acrylate, 3-(3- 
methoxy-4-benzyloxyphenyl)-2-propenyl (meta) acrylate, 3-(3-(3'-methoxypheny)-4-benzyloxyphenyl)-2- 
propenyl (meta) acrylate, 3-(3,4,5-trimethoxyphenyl)-2-propenyI (meta) acrylate, 3-(4-methylphenyl)-2-propenyl 
(meta) acrylate; 

[0038]3-phenyl-3-(2,4,6-trimethyl phenyl)-2-propenyl (meta) acrylate, 3, 3 - [di-(2, 4, 6-trimethyl phenyl)] -2- 
propenyl (meta) acrylate, 3-pheny|-3-(4-methylphenyl)-2-propenyl (meta) acrylate, 3,3-dipheny|-2-propenyl 
(meta) acrylate, 3-(2-KURORU phenyl)-2-propenyl (meta) acrylate, 3-(3-KURORU phenyl)-2-propenyl (meta) 
acrylate, 3-(4-KURORU phenyl)-2-propenyl (meta) acrylate, 3-(2,4-dichloro phenyl)-2-propenyl (meta) acrylate, 
3-(2-bromine phenyl)-2-propenyl (meta) acrylate, 3-bromine 3-phenyl-2-propenyl (meta) acrylate, 3-Krol 3- 
phenyl-2-propenyl (meta) acrylate, 3-(4-nitrophenyl)-2-propenyl (meta) acrylate, 3-(2-nitrophenyl)-2-propenyl 
(meta) acrylate, 3-(3-nitrophenyl)-2-propenyl (meta) acrylate, 2-methyl-3-phenyl-2-propenyl (meta) acrylate, 2- 
methyl-3-(4-KURORU phenyl)-2-propenyl (meta) acrylate, 2-methyl-3-(4-nitrophenyl)-2-propenyl (meta) 
acrylate, 2-methyl-3-(4-aminophenyl)-2-propenyl (meta) acrylate, 2-methyl-3,3-diphenyl-2-propenyl (meta) 
acrylate, 2-ethyl-1 ,3-diphenyl-2-propenyl (meta) acrylate, 2-ethoxymethylene-3-phenyl-2-propenyl (meta) 
acrylate, 2-methyl-3-(4-methoxypheny)-2-propenyl (meta) acrylate, 2,3-diphenyl-2-propenyl (meta) acrylate, 
1 ,2,3-triphenyl-2-propenyl (meta) acrylate, 2,3,3-triphenyl-2-propenyl (meta) acrylate, 1 ,3-diphenyl-2-propenyl 
(meta) acrylate, 1-(4-methylphenyl)-3-phenyl-2-propenyl (meta) acrylate, 1-pheny|-3-(4-methylphenyl)-2- 
propenyl (meta) acrylate, 1-phenyl-3-(4-methoxypheny)-2-propenyl (meta) acrylate, 1 -(4-methoxypheny)-3- 
phenyl-2-propenyl (meta) acrylate, 1,3-JI (4-KURORU phenyl)-2-propenyl (meta) acrylate, 1-(4-bromine 
phenyl)-3-phenyl-2-propenyl (meta) acrylate; 

[0039]1-phenyl-3-(4-nitrophenyl)-2-propenyl (meta) acrylate, 1,3-JI (2-nitrophenyl)-2-propenyl (meta) acrylate, 
1 -(4-dimethylaminophenyl)-3-phenyl-2-propenyl (meta) acrylate, 1 -phenyl-3-(4-dimethylaminophenyl)-2- 
propenyl (meta) acrylate, 1,1-JI (4-dimethylaminophenyl)-3-phenyl-2-propenyl (meta) acrylate, 1,1,3-triphenyl-2- 
propenyl (meta) acrylate, 1,1,3,3-tetrapheny|-2-propenyl (meta) acrylate, 1-(4-methylphenyl)-3-phenyl-2- 
propenyl (meta) acrylate, 1-phenyl-2-propenyl (meta) acrylate, 1 ,2-dipheny|-2-propenyl (meta) acrylate, 1- 
phenyl-2-methyl-2-propenyl (meta) acrylate, 1 -cyclohexyl-2-propenyl (meta) acrylate, 2-benzyl-2-propenyl 
(meta) acrylate, 1,1-JI (4-KURORU phenyl)-2-propenyl (meta) acrylate, 1-cyano 2-propenyl (meta) acrylate, 3- 
anilino 2-propenyl (meta) acrylate, 3-(2-methylphenyl)-2-propenyl (meta) acrylate, 3-(2,4-dimethylphenyl)-2- 
propenyl (meta) acrylate, 1-(2-cull BETOKISHI isopropyl)-3-methyl-2-propenyl (meta) acrylate, 1-(1-cull 




BETQKISHI isopropyl)-2-propenyl (meta) acrylate, 1-(1-cull BETOKISHI ethyl)-3-methyl-2-propenyl (meta) 
acrylate, 1 -Calve ******- 3-Krol 3-methyh2-propenyl (meta) acrylate, 1-cull BETOKISHI methylene-3-methy|- 
2-propenyl (meta) acrylate, 1-cyano 3-methyl-2-propenyl (meta) acrylate, 1 -cyclohexyl-3-(2-hydroxy 
cyclohexyl)-2-propenyl (meta) acrylate, 3-cyclopentyl 2-propenyl (meta) acrylate; 
[0040]3-furil 2-propenyl (meta) acrylate, 3-Krol 2-propenyl (meta) acrylate, 3-bromine 2-propenyl (meta) 
acrylate, 2-methyl-3-Krol 2-propenyl (meta) acrylate, 2-methyl-3-bromine 2-propenyl (meta) acrylate, 2-Krol 3- 
phenyl-2-propenyl (meta) acrylate, 2-bromine 3-pheny|-2-propenyl (meta) acrylate, 2-bromine 3-(4-nitrophenyl)- 
2-propenyl (meta) acrylate, 2-fluoro-3-phenyl-2-propenyl (meta) acrylate, 2-fluoro-3-(4-methoxypheny)-2- 
propenyl (meta) acrylate, 2-cyano 3-phenyl-2-propenyl (meta) acrylate, 2-Krol 2-propenyl (meta) acrylate, 2- 
bromine 2-propenyl (meta) acrylate, 2-Krol 3,3-difluoro-2-propenyl (meta-) acrylate, 2-fluoro-3-Krol 2-propenyl 
(meta-) acrylate, and 2,3 - a jib — ****- 2-propenyl (meta-) acrylate. 2-Krol 3-methyl-2-propenyl (meta) 
acrylate, 1,1 -dimethyl- 2-propenyl (meta) acrylate, 2-pentenyl (meta) acrylate, 2-hexenyl (meta) acrylate, 2- 
heptenyl (meta) acrylate, etc. are mentioned. A point of hardenability or a raw material price to especially ally! 
(meta) acrylate is preferred also in these. 

[0041 ]As a monomer of others in which these structural units and copolymerization are possible, For example, 
acrylic-acid-alkyl-ester (meta) [(meta), for example, methyl acrylate, (Meta) Ethyl acrylate, acrylic acid (meta) 
propyl, acrylic acid (meta) isopropyl, (Meta) Acrylic acid n-butyl, isobutyl acrylate (meta), acrylic acid (meta) t- 
butyl, (Meta)], such as acrylic acid (meta) (C,-C 18 ) alkyl ester, such as acrylic acid hexyl, acrylic acid (meta) 
octyl, 2-ethylhexyl acrylate (meta), acrylic acid (meta) lauryl, and acrylic acid (meta) stearyl; 
[0042](Meta) Acrylic acid cycloalkyl ester [(meta) acrylic acid cyclohexyl] etc., (meta-) acrylic acid aryl ester 
[(meta-) acrylic acid phenyl] etc., aralkyl ester [(meta-) acrylic acid benzyl] etc., and substitution (meta-) acrylic- 
acid-alkyl-ester [ — for example, Dimethylaminoethyl (meta) acrylate, diethylaminoethyl (meta) acrylate, ], such as 
dimethylaminopropyl (meta-) acrylate and diethylamino propyl (meta-) acrylate, and AKURI (meta-) amide [ — for 
example, (meta-)], such as acrylamide, dimethyl(meta-) acrylamide, isopropyl(meta-) acrylamide, and t-butyl 
(meta-) acrylamide, and substitution (meta-) AKURI amide [— for example, (Meta)], such as acryloyl morpholine 
and dimethylaminopropyl(meta) acrylamide, Aromatic vinyl [styrene, vinyltoluene, alpha-methylstyrene], etc. 
Heterocycle vinyl [vinylimidazole, vinylpyridine], etc. vinyl ester [vinyl acetate, vinyl propionate, BASA tic acid 
vinyl], etc. N-vinylamide [N-vinyl pyrrolidone, N-vinylformamide, ], such as N-vinylacetamide, allyl ester [allyl 
acetate] etc., a containing halogen monomer [vinylidene chloride, VCM/PVC], etc., vinyl cyanide [(meta) 
acrylonitrile] etc., and olefins [ethylene, propylene], etc. are mentioned. 

[0043]among these — also coming out — acrylic-acid-alkyl-ester [ from (meta-) viewpoints of copolymeric / 
the /, the solvent solubility of a polymer to generate, the film production nature of a film obtained, etc. ] [— for 
example, (Meta) Methyl acrylate, ethyl acrylate (meta), acrylic acid (meta) propyl, (Meta) Acrylic acid isopropyl, 
acrylic acid (meta) n-butyl, (Meta) Isobutyl acrylate, acrylic acid (meta) t-butyl, acrylic acid (meta) hexyl, (Meta)] 
and acrylic acid (meta) cycloalkyl ester [(meta) acrylic acid cyclohexyl] etc., such as acrylic acid octyl and 2- 
ethylhexyl acrylate (meta), especially aralkyl ester [(meta) acrylic acid benzyl] etc., etc. are preferred. These are 
copolymerizable and also one sort or two sorts or more of combination may be sufficient as an ingredient. 
[0044]10-40-mol% of a unit in which a copolymerization composition ratio of each of these ingredients has a 
carboxyl group is desirable, is still more desirable, and is desirable. [ especially 20-35 mol% of ] [ 1 5-35-mol% of ] 
When development nature may be less than [ 10 mol % ] insufficient for a unit which has this carboxyl group and it 
exceeds 40-mol %, the developing solution tolerance of a picture part may fall. 20-90-mol% of a structural unit 
shown by general formula (I) is desirable, is still more desirable, and is desirable. [ especially 25-85 mol% of ] [ 20- 
85-mol% of] When hardenability may be less than [ 20 mol % ] insufficient for a structural unit shown by general 
formula (I) and it exceeds 90-mol %, development nature may fall. 

[0045]As for weight average, molecular weight of a copolymer of this invention, 5000-200,000 are preferred, 
10,000-100,000 are still more preferred, and 1 2,000-especially 80,000 are preferred. When this weight average 
molecular weight may lack in the production aptitude of a copolymer by less than 5000 and exceeds 200,000, 
development nature may fall. 

[0046]As an example of a copolymer of this invention, the following is mentioned, for example. However, this 
invention is not limited to these illustration compounds. 
[0047] 
[Formula 5] 



[0048] 
[Formula 6] 
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[0049] 
[Formula 7] 
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[0050]Such a copolymer is obtained by carrying out copolymerization of the monomer which carries out 
considerable, respectively in accordance with a conventional method by a publicly known method. For example, it 
is obtained by dissolving these monomers into a suitable solvent, adding a radical polymerization initiator here, 
and making it polymerize in a solution. 

[0051] Although it can choose arbitrarily as an example of the suitable solvent for [ above-mentioned ] 
copolymerization according to the solubility of the monomer to be used and the copolymer to generate, For 
example, methanol, ethanol, propanol, isopropanol, 1-methoxy-2-propanol, acetone, methyl ethyl ketone, Methyl 
isobutyl ketone, methoxy propyl acetate, ethyl lactate, ethyl acetate, acetonitrile, a tetrahydrofuran, 
dimethylformamide, chloroform, toluene, these mixtures, etc. can be used. Azo like 2,2'-azobis (isobutyronitrile) 
(azobisuisobutironitoriru) and 2,2'-azobis (2,4'-dimethylvaleronitrile) as a polymerization initiator, a peroxide 
system like benzoyl peroxide, persulfate, etc. can be used. 

[0052]A chain transfer agent publicly known for adjustment of a molecular weight can also be used suitably. In 
order to inhibit a reaction of an allyl group at the time of a polymerization, it is also required to adjust 
appropriately polymerization concentration, the amount of initiators, a chain transfer agent, polymerization 
temperature, etc. For example, as polymerization concentration, 5-50 mass % is preferred, and 10 - 40 mass % is 
still more preferred. 

[0053]It is a range which does not spoil the characteristic made into the purpose of this invention other than an 
above-mentioned copolymer as an alkali solubility binder, and a publicly known alkali solubility binder which does 
not include a reactant unsaturated double bond in a side chain can also be used together. 
[0054]A polymer which does not include a reactant unsaturated double bond in such a side chain, In an alkaline 
development type photopolymer system, it is generally used, For example, a copolymer of one or more sorts of 
monomers etc. which are chosen from one or more sorts and (meta) acrylic ester of a polymerization nature 
monomer which has the above-mentioned carboxyl group, AKURI (meta) amide, aromatic vinyl, heterocycle vinyl, 
and vinyl ester are mentioned. As an example of such a polymer, acrylic acid (meta) / benzyl (meta) acrylate 
copolymer, acrylic acid (meta) / methyl (meta) acrylate / benzyl (meta) acrylate / 2-ethylhexyl (meta) acrylate 
copolymer, etc. are mentioned. 

[0055](The monomer / oligomer) which has two or more double bonds next a monomer containing two or more 
ethylenic unsaturated double bonds, or oligomer is explained. A monomer which has two or more ethylenic 
unsaturated double bonds, or oligomer does not lose solubility over an alkaline aqueous solution of the 
aforementioned copolymer, but polymerizes by receiving radiation, and decreases solubility over an alkaline 
aqueous solution of a coat with a copolymer. For example, it has the chemical structure of a monomer, a 
prepolymer, i.e., a dimer, a trimer and oligomer or those mixtures, those copolymers, etc. As an example of a 
monomer and its copolymer unsaturated carboxylic acid. Ester species of (for example, acrylic acid, methacrylic 
acid, itaconic acid, crotonic acid, isocrotonic acid, maleic acid, etc.), and an aliphatic polyalcohol compound, an 
amide compound of unsaturated carboxylic acid and an aliphatic polyamine compound, etc. are mentioned. 
[0056]As an example of a monomer which consists of ester species of an aliphatic polyalcohol compound and 
unsaturated carboxylic acid, As acrylic ester, ethylene glycol diacrylate, triethylene glycol diacrylate, 1,3- 
butanediol diacrylate, tetramethylene glycol diacrylate, Propylene glycol diacrylate, neopentyl glycol diacrylate, 
Trimethylolpropane triacrylate, TORIMECHI roll pro pantry (acryloyloxypropyl) E 1 Tell, Trimethylol triacrylate, 
hexanediol diacrylate, 1 ,4-cyclohexanediol diacrylate, tetraethylene glycol diacrylate, pentaerythritol diacrylate — 
and, [ pentaerythritol doria ] Pentaerythritol tetraacrylate, dipentaerythritol diacrylate, dipentaerythritol 
hexaacrylate and sorbitol — doria — KURIRETO, sorbitol tetraacrylate, sorbitol pentaacrylate, sorbitol hexa 
acrylate, and Tori (acryloyloxyethyl) isocyanurate. Polyester-acrylates oligomer etc. are mentioned. 
[0057]As methacrylic acid ester, tetramethylene glycol dimethacrylate, Triethylene glycol dimethacrylate, 
neopentyl glycol dimethacrylate, Trimethylolpropanetrimethacrylate, trimethylolethane trimethacrylate, Ethylene 
glycol dimethacrylate, 1 ,3-butanediol dimethacrylate, Hexanedioldimethacrylate, pentaerythritol dimethacrylate, 
Pentaerythritol trimethacrylate, pentaerythritol tetra methacrylate, dipentaerythritol dimethacrylate, 
dipentaerythritol hexamethacrylate, sorbitol trimethacrylate, sorbitol tetra methacrylate, a screw [p-(3- 
metacryloxy 2-hydroxypropoxy) phenyl] Dimethylmethane, a screw [p-(methacrylic oxyethoxy) phenyl] 
Dimethylmethane etc. are mentioned. 

[0058]As itaconic acid ester species, ethylene GURIKORUJI itaconate, Propylene glycol JIITAKONETO, 1,3- 
butane JIORUJI itaconate, 1, 4-butane JIORUJI itaconate, tetramethylene glycol JIITAKONETO, penta ERISURI 
Tursi itaconate, sorbitol tetra itaconate, etc. are mentioned. 

[0059]As crotonic acid ester, there are ethylene GURIKORUJI crotonate, tetramethylene glycol JIKUROTONETO, 
penta ERISURI Tursi crotonate, sorbitol TETORAJI crotonate, etc. As isocrotonic acid ester, ethylene glycol 
JIISQ crotonate, pentaerythritol JIISO crotonate, sorbitoltetraiso crotonate, etc. are mentioned. 
[0060]As ester maleate, an ethylene Glico RUJIMA rate, triethylene glycol JIMARETO, penta ERISURI Tursi 
malate, sorbitol tetra malate, etc. are mentioned. A mixture of the above-mentioned ester species monomer can 
also be used. 

[0061 ]As an example of a monomer which consists of an amide compound of an aliphatic polyamine compound 



and unsaturated carboxylic acid, Methylenebis acrylamide, methylenebis methacrylamide, 1 ,6-hexamethylene bis- 
acrylamide, 1 ,6-hexamethylene bis-methacrylamide, diethylenetriaminetrisacrylamide, xylylene screw acrylamide, 
xylylene screw methacrylamide, etc. are mentioned. 

[0062]To a polyisocyanate compound which has two or more isocyanate groups as other examples in one 
molecule indicated in JP.48-41 708.B. A vinyl urethane compound containing two or more polymerization nature 
vinyl groups, etc. are raised into one molecule to which a vinyl monomer containing a hydroxyl group shown by the 
following general formula (5) was made to add. 
General formula (5) 

CH 2 =C(R) COOCH 2 CH(R 1 ) OH (here, R and R 1 shows H or CH 3 .) 

[0063]Urethane acrylate which is indicated to JP,51-37193,A. Polyester acrylates which are indicated in JP.48- 
64183.A, JP,49-43191,B, and JP,52-30490,B each gazette. Acrylate and methacrylate of many organic functions, 
such as epoxy acrylate which made acrylic acid (meta) react to an epoxy resin, can be mentioned. Japanese 
adhesion association magazine vol.20, No.7, and a thing currently introduced to 300-308 pages (1984) as a 
photoresist monomer and oligomer can also be used. A compound which has these at least one ethylenic 
unsaturated bond and in which addition condensation is possible can be used combining independent or two kinds 
or more, in addition — these amount used receives total solids of a constituent — five to 70 mass % — it is ten 
to 60 mass % preferably, and is 30 to 50 mass % especially preferably. When there are things (solvent resistance 
etc.) character of an insulating picture in which the amount of this [ used ] is obtained by less than 5 mass % is 
[ things ] inferior and 70 mass % is exceeded, a coat of a photosensitive composition may be too soft, it may be 
dealt with, and a sex may be inferior. 

[0064](A photopolymerization initiator, a photopolymerization initiator system) A photopolymerization initiator or 
photopolymerization initiator systems (combination, such as combination of a photopolymerization initiator, a 
photopolymerization initiator, a sensitizer etc.) are explained below. A photopolymerization initiator is a compound 
which can start substantially photopolymerization of a copolymer which has a monomer containing the two or 
more aforementioned ethylenic unsaturated double bonds or oligomer, said structural unit that has a carboxyl 
group at least, and a structural unit shown by general formula (I). It is usable, and if all compounds that have the 
capability to start a polymerization of said ethylenic unsaturated bond, as such a photopolymerization initiator 
have photosensitivity especially to a beam of light of an ultraviolet region, they can be used conveniently. A 
photopolymerization initiator of this invention may be an active agent which produces a sensitizer by which 
optical pumping was carried out, and a certain operation, and generates an activity radical. As a 
photopolymerization initiator preferably used by this invention, For example, halogenated hydrocarbon which has a 
triazine skeleton, a halogenated hydrocarbon compound which has an oxadiazole skeleton, A phenyl acridine 
derivative, a ketone compound, a ketoxime compound, organic peroxide, a thio compound, hexaaryl biimidazole, 
aromatic onium salt, ketoxime ether, a titanocene system compound, etc. can be mentioned. 
[0065]As a halogenated hydrocarbon compound which has a triazine skeleton, For example, Wakabayashi work, 
Bull. Chem. Soc. Japan, 42, a compound of 2924 (1969) statements, For example, 2-phenyl 4,6-bis 
(trichloromethyl)-s-triazine, 2-(p-KURORU phenyl)-4,6-bis(trichloromethyl)-s-triazine, 2-(p-tolyl)-4,6-bis 
(trichloromethyl)-s-triazine, 2-(p-methoxypheny)-4,6-bis(trichloromethyl)-s-triazine, 2-(2' and 4'-dichloro 
phenyl)-4,6-bis(trichloromethyl)-s-triazine, 2,4,6-tris (trichloromethyl)-S-triazine, 2-methyl-4,6-bis 
(trichloromethyl)-s-triazine, 2-n-nonyl-4,6-bis(trichloromethyl)-s-triazine, 2-(alpha, alpha, beta-TORIKURORU 
ethyl)-4,6-bis(trichloromethyl)-s-triazine, etc. are mentioned. 

[0066]In addition, a compound given in the British JP,1 388492, B specification. For example, 2-styryl 4,6-bis 
(trichloromethyl)-s-triazine, 2 _ (p-methyl styryl)-4,6-bis(trichloromethyl)-s-triazine, 2-(p-methoxy styryl)-4,6-bis 
(trichloromethyl)-s-triazine, 2-(p-methoxy styryl)-4-amino-6-trichloromethyl s-triazine etc., A compound given 
in JP,53-133428,A, for example, 2-(4-methoxy-naphtho 1-yl)-4,6-bis-trichloromethyl s-triazine, 2-(4-ethoxy- 
naphtho 1-yl)-4,6-bis(trichloromethyl)-s-triazine, 2 - [4 -(2-ethoxyethyl)- naphtho 1-yl] -4,6-bis 
(trichloromethyl)-s-triazine, 2-(4,7-dimethoxy- naphtho 1-yl)-4,6-bis(trichloromethyl)-s-triazine, 2-(acenaphtho 
5-yl)-4,6-bis(trichloromethyl)-s-triazine etc., A compound given in the Germany patent No. 3337024 
specification, for example, 2-(4-styryl phenyl)-4, 6-bis(trichloromethyl)-s-triazine, 2-(4-p-methoxy styryl 
phenyl)-4, 6-bis(trichloromethyl)-s-triazine, 2-(1-naphthyl vinylenephenyl)-4, 6-bis(trichloromethyl)-s-triazine, 2- 
chloro styryl phenyl-4,6-bis(trichloromethyl)-s-triazine, 2-(4-thiophene 2-vinylenephenyl)-4,6-bis 
(trichloromethyl)-s-triazine, 2-(4-thiophene 3-vinylenephenyl)-4,6-bis(trichloromethyl)-s-triazine, 2-(4-franc 2- 
vinylenephenyl)-4,6-bis(trichloromethyl)-s-triazine, 2-(4-benzofuran-2-vinylenephenyl)-4,6-bis(trichloromethyl)- 
s-triazine can be mentioned. 

[0067] J. Org. Chem.;29 by F.C.Schaefer etc., a compound of 1527 (1964) statements, For example, 2-methyl-4,6- 
bis(tribromomethyl)-s-triazine, 2,4,6-tris (tribromomethyl)-s-triazine, 2,4,6-tris (dibromomethyl)-s-triazine, 2- 
amino-4-methyl-6-tribromomethyl s-triazine, 2-methoxy-4-methyl-6-trichloromethyl s-triazine, etc. can be 
mentioned. 

[0068]A compound, for example, 2-(4-phenylacetylene phenyl)-4,6-bis(trichloromethyl)-s-triazine, given in JP.62- 



58241 ,A, 2- (4-naphthyl 1 -acetylene phenyl-4,6-bis(trichIoromethyl)-s-triazine.) 2-(4-p-tolyl acetylene phenyl)- 
4,6-bis(trichloromethyl)-s-triazine, 2-(4-p-methoxypheny acetylene phenyl)-4,6-bis(trichloromethyl)-s-triazine, 
2-(4-p-isopropyl phenylacetylene phenyl)-4,6-bis(trichloromethyl)-s-triazine and 2-(4-p-ethyl phenylacetylene 
phenyl)-4,6-bis(trichloromethyl)-s-triazine can be mentioned. 

[0069]A compound, for example, 2-(4-trifluoro methylphenyl)-4,6-bis(trichloromethyl)-s-triazine, given in JP,5- 
281728.A, 2-(2,6-difluorophenyl)-4,6-bis(trichloromethyl)-s-triazine, 2-(2,6-dichlorophenyl)-4,6-bis 
(trichloromethyl)-s-triazine and 2-(2,6-dibromophenyl)-4,6-bis(trichloromethyl)-s-triazine can be mentioned. 2,4- 
bis(trichloromethyl)-6-[4-(N,N-dicarboethoxy methylamino)-3-bromophenyl]-s-triazine given in JP,5-34920,A is 



[0070]As a halogenated hydrocarbon compound which has an oxadiazole skeleton, a compound of a statement is 
mentioned, for example to JP,2000-39712,A etc. The following compound etc. are more specifically mentioned. 
[0071] 
[Formula 8] 



[Ar 1 and Ar 2 show among a formula an aromatic ring which may have a substituent, respectively, and X shows a 
halogen atom. ] 

[0072]As a ketoxime compound suitably used by this invention, a compound shown with a following formula (6) 
can be mentioned. 
[0073] 
[Formula 9] 



[0074][R 2 and R 3 express among a formula the hydrocarbon group which may be the same or different, may have 
a substituent, and may have an unsaturated bond, or a heterocycle group. R 4 and R 5 are the same or different, 
and express the hydrocarbon group, the heterocycle group, the hydroxyl, the substitution oxy group, sulfhydryl 
group, and substitution thio group which may have a hydrogen atom or a substituent and may have an 
unsaturated bond. It combines with each other, and R 4 and R 5 form a ring, and express the alkylene group of the 
carbon numbers 2-8 which may contain -0-, -NR 6 -, -0-CO-, -NH-CO-, -S-, and/or -S0 2 ~ in the connection 
main chain of a ring. R 6 and R 7 express a hydrogen atom, the hydrocarbon group which may have a substituent 
and may be ****(ing) the unsaturated bond, or a substitution carbonyl group. ] 

[0075]As a concrete compound, p-methoxypheny 2-N,N-dimethylaminopropyl ketone oxime O-allyl ether, p- 
methylthio phenyl 2-morpholino propyl ketone oxime O-allyl ether, p-methylthio phenyl 2-morpholino propyl 
ketone oxime O-benzyl ether, p-methylthio phenyl 2-morpholino propyl ketone oxime O-n-butyl ether, p- 
morpholinophenyl 2-morpholino propyl ketone oxime O-allyl ether, p-methoxypheny 2-morpholino propyl ketone 
oxime O-n-dodecylether, p-methylthio phenyl 2-morpholino propyl ketone oxime O-methoxyethoxy ethyl ether, 
p-methylthio phenyl 2-morpholino propyl ketone oxime O-p-carbomethoxybenzyl ether, p-methylthio phenyl 2- 
morpholino propyl ketone oxime O-carbomethoxymethyl ether, p-methylthio phenyl 2-morpholino propyl ketone 
oxime O-ethoxycarbonylmethyl ether, p-methylthio phenyl 2-morpholino propyl ketone oxime 0-4- 
butoxycarbonylbutyl ether, p-methylthio phenyl 2-morpholino propyl ketone oxime O-2-ethoxycarbonylethyl 
ether, p - Methylthio phenyl 2-morpholino propyl ketone oxime O-carbomethoxy-3-propenyl ether, Although p- 
methylthio phenyl 2-morpholino propyl ketone oxime O-benzyloxycarbonyl methyl ether can be mentioned, it is 
not limited to this. 

[0076]As hexaaryl biimidazole used for this invention, 2,2'-bis(o-chlorophenyl)-4,4' and 5,5'-tetraphenyl 
biimidazole, 2,2'-bis(o-bromophenyl)-4,4' and 5,5'-tetraphenyl biimidazole, 2,2'-bis(o,p-dichlorophenyl)-4,4' and 
5,5'-tetraphenyl biimidazole, 2,2'-bis(o-chlorophenyl)-4,4' and 5,5'-tetra (m-methoxypheny) biimidazole, 2,2'-bis 
(o,o'-dichlorophenyl)-4,4' and 5,5'-tetraphenyl biimidazole, 2,2'-bis(o-nitrophenyl)-4,4' and 5,5'-tetraphenyl 
biimidazole, 2,2'-bis(o-methylphenyl)-4,4' and 5,5'-tetraphenyl biimidazole, 2,2'-bis(o-trifluoro methylphenyl)-4,4', 
and 5,5'-tetraphenyl biimidazole etc. are mentioned. These biimidazole is Bull. Chem.Soc. Japan, 33, 565 (1960) 
and J. Org. Chem, and 36, for example. (16) It is easily compoundable by a method currently indicated by 2262 



[0077]As ketoxime ester, 3-benzo yloxy imino butan-2-one, 3-acetoxy imino butan-2-one, 3-propionyloxy imino 
butan-2-one, 2-acetoxy imino pentan-3-one, 2-acetoxyimino-1-phenylpropan-1-one, 2-benzo yloxy imino-1- 
phenylpropan-1-one, 3-p-tosyl OKISHIIMINO butan-2-one, 2-ethoxycarbonyloxy imino-1-phenylpropan-1-one, 
etc. are mentioned. 



mentioned. 





(1971). 



[0078]An initiator of a titanocene system can also be used. If it is a titanocene compound which may generate an 
activity radical as an example of such a compound when an optical exposure is carried out under coexistence 
with sensitizing dye, a publicly known compound indicated to JP,59-152396,A and JP.60-151 197.A can be chosen 
suitably, and can be used, for example. Specifically G cyclopentadienyl Ti-di-chloride, Di-cyclopentadienyl Ti-bis— 
phenyl, di-cyclopentadienyl Ti-bis-2,3,4,5,6-pentafluoro Feni 1-yl, Di-cyclopentadienyl Ti-bis-2,3,5,6-tetrafluoro 
Feni 1-yl, Di-cyclopentadienyl Ti-bis-2,4,6-trifluoro Feni 1-yl, Di-cyclopentadienyl Ti-bis-2,6-difluoro Feni 1-yl, 
Di-cyclopentadienyl Ti-bis-2,4-difluoro Feni 1-yl, Di-methylcyclopentadienyl Ti-bis-2,3,4,5,6-pentafluoro Feni 1- 
yl, Di-methylcyclopentadienyl Ti-bis-2,3,5,6-tetrafluoro Feni 1-yl, Di-methylcyclopentadienyl Ti-bis-2,4-difluoro 
Feni 1-yl, bis(cyclopentadienyl)-bis(2,6-difluoro-3-(Pirie 1-yl) phenyDtitanium, etc. can be mentioned. 
[0079]In using what has absorption in an ultraviolet region as colorant, as a photopolymerization initiator or a 
photopolymerization initiation system, Since a laser wavelength of a laser plotter used at the time of image 
formation, such as a charge of a photomask material, is in a visible portion, use of a photopolymerization initiation 
system which combined sensitizing dye which absorbs a laser beam, and a polymerization initiator is desirable. As 
such an example, it is shown, for example in JP,2000-39712,A etc. What is shown below can be mentioned as a 
concrete compound. 
[0080] 

[Formula 10] 
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[Formula 11] 
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[Formula 12] 
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[0084] 

[Formula 14] 




[0085] 

[Formula 15] 
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[0086]A system using halogenated hydrocarbon which has especially a triazine skeleton, halogenated hydrocarbon 
which has an oxadiazole skeleton, hexaaryl biimidazole, and a titanocene system compound is good, and 
sensitivity, preservability, adhesion to a substrate of a coat, etc. are preferred also in having stated above. 
[0087]These photopolymerization initiators can use together and use one or two sorts or more by an independent 
species. It is also possible to use some compounds together between different species, the amount of these 
photopolymerization initiators used receives total solids in a constituent — 0.1 to 50 mass % — it is 0.5 to 30 
mass % preferably. When image formation within a time [ with it ] is sometimes difficult when there is less amount 
of this [ used ] than 0.1 mass %, and 50 mass % is exceeded, compatibility in a constituent not only becomes 
difficult, but generally character (chemical resistance etc.) as an insulator layer of a picture acquired may 
deteriorate. [ low photosensitivity and ] [ practical ] 

[0088](Colorant) Although organic and inorganic paints, a color, etc. can be used as colorant, it is preferred to use 
an organic color from viewpoints of the hue, tolerance of a picture, etc. especially. Although a photosensitive 
resin composition of this invention can also be used for water-white layers, such as a protective layer and an 
interlayer, it contains colorant and can also form a coloring photosensitive resin layer. As the above-mentioned 
colorant, they are mentioned by paints and as an example, C. I.PR254 dispersion liquid, C.I.PR1 77 dispersion liquid, 
C.I.PR224 dispersion liquid, C. I.PG36 dispersion liquid, C.I.PB15:6 dispersion liquid, C.I.PB60 dispersion liquid, C. 
I.PG7 dispersion liquid, C.I.PY138 dispersion liquid, C.I.PY139 dispersion liquid, C.I.PY150 dispersion liquid, 
C.I.PY128 dispersion liquid, C.I.PY185 dispersion liquid, etc. can be mentioned. ** with preferred content of paints 
(colorant) in a colored photosensitive resin composition being three to 60 mass % — it is five to 50 mass % more 
preferably. 

[0089]As for suitable paints, in especially this invention, it is desirable to use it as dispersion liquid. These 
dispersion liquid can be prepared by the following methods. 

(1) How to make an organic solvent (or vehicle) add and distribute a constituent produced by mixing the above- 
mentioned paints and a pigment agent beforehand, (2) A method which adds the above-mentioned paints and a 
pigment agent to an organic solvent (or vehicle) independently, and it is made to distribute, (3) Distribute the 
above-mentioned paints and a pigment agent to an organic solvent (or vehicle) independently beforehand, After 
distributing the above-mentioned paints to a method (in this case, only an organic solvent may distribute a 
pigment agent.) and (4) organic solvents (or vehicle) which mix an obtained dispersing element, it is the method of 
adding a pigment agent to an obtained dispersing element. 

[0090]A portion (binder) which the above-mentioned vehicle refers to a portion of a medium which is distributing 
paints when a paint is in a liquid state, and is liquefied, combines with the above-mentioned paints, and hardens a 
coat, and an ingredient (organic solvent) which carries out dissolution dilution of this are included. 



[0091]As a dispersion machine used when distributing the above-mentioned paints, there is no restriction in 
particular, for example, publicly known dispersion machines, such as a kneader, a roll mill, Atra Idah, a super mill, 
dissolver, a homomixer, and a sand mill, are mentioned. 

[0092]In order to use a coloring photopolymer of this invention as a photo mask, colorant which has absorption is 
used for an ultraviolet region. This is because it is used when a photo mask of this invention carries out pattern 
exposure of the resist material of ultraviolet photosensitivity. Although it is also possible as colorant in this case 
to use carbon black independently, for example, it is possible to use combining a color or paints, such as blue, 
green, red, yellow, or violet. It is also possible to have absorption strong against an ultraviolet region, and to be 
able to use a blue pigment with small absorption of a wavelength area of laser, for example, a 440-500-nm light 
range, to expose independently, and to use combining a blue pigment and a yellow pigment to make especially 
sensitivity higher. 

[0093]As an aforementioned blue pigment and a yellow pigment, Victoria pure blue BO (C. 1.42595), auramine (C. 
1.41000), Fat black HB (C. 1.26150), mono- light yellow GT (C. I. pigment yellow 12), The permanent yellow GR (C. 
I. pigment yellow 1 7), Permanent yellow HR (C. I. pigment yellow 83), The permanent carmine FBB (C. I. pigment 
red 146), The hosta berm red ESB (C. I. pigment violet 19), the permanent ruby FBH (C. I. pigment red 11) — face 
— TERU PINKU B SUPURA (C. I. pigment red 81) monas TORARU first blue (C. I. pigment blue 15). The mono- 
light first black B (C. 1. pigment black 1). Carbon, the C.I. pigment red 97, the CI. pigment red 122, the C.I. pigment 
red 149, the C.I. pigment red 168, the C.I. pigment red 177, the C.I. pigment red 180, C. I. pigment red 192, CI. 
pigment red 215, C.I. pigment green 7, CI. pigment green 36, CI. pigment blue 15:1, C.I. pigment blue 15:4, and C.I. 
pigment blue 15:. 6, the CI. pigment blue 22, the CI. pigment blue 60, and C.I. pigment blue 64 grade can be 
mentioned. 

[0094]Although content in a photosensitive resin composition (solid content) of a coloring matter is decided in 
consideration of concentration of a photo mask, sensitivity in the case of photo-mask production, definition, etc. 
and changes also with kinds of coloring matter, it is generally ten to 50 mass %, and is 15 to 35 mass % more 
preferably. 

[0095]In a charge of a photomask material of this invention, a presentation of a photosensitive resin layer, It is 
preferred to adjust so that an absorbance of a photosensitive resin layer in a near-ultraviolet light thru/or a light 
range at the time of producing a photo mask may become smaller than an absorbance of a photo mask in an 
ultraviolet region at the time of using as a photo mask. If a photo mask is produced using a charge of a 
photomask material provided with such a photosensitive resin layer, Compared with it, an absorbance of light of 
near-ultraviolet [ which is exposed at the time of photo-mask production ] thru/or a visible region an absorbance 
of an ultraviolet region not only functions enough as a photo mask greatly, but Since it is small, Since there is 
little absorption of light and light passes enough to the depths of a photosensitive resin layer, and it is not 
necessary to raise light energy or to carry out an optical exposure for a long time and sensitivity rises, it is 
desirable. In particular, it is preferred that an absorbance of light of near-ultraviolet thru/or a visible region is 1.5 
or less in terms of sensitivity. 

[0096]About an example of a charge of a photomask material with a photosensitive resin layer which has this 
feature, that absorption spectrum is shown in drawing 1 . As compared with an absorbance of an ultraviolet region, 
it turns out that an absorbance of light of near-ultraviolet thru/or a visible region is remarkably low. 
[0097]In order to obtain a photosensitive layer which has the characteristic like the above, the extinction 
characteristic of a coloring matter included in a photosensitive resin layer should just choose what has an 
absorbance of light of near-ultraviolet thru/or a visible region smaller than an absorbance of an ultraviolet region. 
For example, the aforementioned blue pigment can use it conveniently. It is also possible by adding an ultraviolet 
ray absorbent to raise an absorbance of an ultraviolet region. 

[0098](Other ingredients) In a coloring photosensitive resin composition of this invention, various kinds of additive 
agents can be added for the various purpose. As an example of an additive agent, they are a surface-active 
agent, an adhesion accelerator, a plasticizer, etc. Can use, in order that the above-mentioned surface-active 
agent may raise coating operability and the smooth nature of a coat obtained, and as the example, For example, 
BM-1000 (made by BM Chemie), megger fax F142D, Said F172, said F173, said F183, said F178, said F470, said 
F475, said F476 (above) The Dainippon Ink & Chemicals, Inc. make, Fluorad FC-135, the FC-170C, Fluorad FC- 
430, the FC-431 (above, Sumitomo 3M make), The Sir chlorofluocarbon S-112, said S-113, said S-131, said S- 
141, said S-145 (above) A fluorine system or a silicone series surface-active agent marketed with a trade name 
of the Asahi Glass Co., Ltd. make, SH-28PA, SH-190, SH-193, SZ-6032, SF-8428, DC-57, and DC-190 (above, 
product made from Toray Industries Silicone) can be used. As for especially the amount of surface-active agent 
used, it is preferred that five or less mass parts are two or less mass parts to total-solids 1 00 mass part. 
[0099]In order to raise adhesion with a base, an adhesion accelerator can be made to contain as an additive 
agent. As such an adhesion accelerator, a functionality silane coupling agent can be used conveniently. With a 
functionality silane coupling agent here A carboxyl group, a methacryloyl group, Mean a silane compound which 
has reactive substituents, such as an isocyanate group and an epoxy group, and as the example, Trimethoxysilyl 
benzoic acid, gamma-methacryloxpropyl trimethoxy silane, Vinyltriacetoxysilane, vinyltrimetoxysilane, gamma- 



isocyanatepropyl triethoxysilane, gamma-glycidoxypropyltrimetoxysilane, beta-(3, 4-epoxycyclohexyl) 
ethyltrimethoxysilane, etc. can be mentioned. As for especially the desirable amount of adhesion accelerator used, 
it is preferred that ten or less mass parts are five to 0.05 mass parts to total-solids 100 mass part. 
[0100](Preparation of a photosensitive resin composition and a constituent solution) A photosensitive resin 
composition of this invention, It can prepare by mixing uniformly the aforementioned copolymer, a polymerization 
nature monomer or oligomer, a photopolymerization initiator or a photopolymerization initiator system, colorant, 
and an additive agent of others which are contained if needed, and each ingredient is dissolved in an organic 
solvent and it usually prepares as a constituent solution. As an organic solvent in here, when the dissolution or 
paints are included for each ingredient, this can be distributed, and what is necessary is just not to react to a 
constituent. 

[0101]As an example of such an organic solvent, ether; ethylene glycol monomethyl ether, such as alcohols; 
tetrahydrofurans, such as methanol and ethanol, Ethyleneglycol dimethyl ether, ethylene glycol methyl ethyl ether, 
Glycol ether, such as ethylene glycol monoethyl ether; Methyhcellosolve acetate, Ethylene glycol alkyl ether 
acetate, such as ethylcellosolve acetate; Diethylene glycol monomethyl ether, Diethylene-glycol diethylether, 
diethylene glycol dimethyl ether, Diethylene-glycol ethylmethyl ether, diethylene glycol monoethyl ether, 
Diethylene glycols, such as diethylene-glycol monobutyl ether; Propylene-glycol-methyhether acetate, Propylene 
glycol alkyl ether acetate, such as propylene glycol ethyl ether acetate; Toluene, Aromatic hydrocarbon, such as 
xylene; Ketone;2-ethyl hydroxypropionate, such as methyl ethyl ketone, cyclohexanone, and 4-hydroxy-4-methyl- 
2-pentanone, 2-hydroxy-2-methylpropionic acid methyl, 2-hydroxy-2-methylpropionic acid ethyl, 2-hydroxy- 
ethoxyethyl acetate, hydroxyethyl acetate, and methyl 2-methylbutanoate, Ester species, such as 3-methoxy 
methyl propionate, 3-methoxy ethyl propionate, 3-ethoxymethyl propionate, 3-ethoxyethyl propionate, ethyl 
acetate, and butyl acetate, is mentioned. In these, ethylene glycol alkyl ether acetate;2-ethyl hydroxypropionate, 
such as glycol ester; ethylcellosolve acetate, such as ethyleneglycol dimethyl ether, Ester species, such as 3- 
methoxy methyl propionate and 3-ethoxyethyl propionate; diethylene glycols, such as diethylene glycol dimethyl 
ether, can be used conveniently. 

[0102]N-methylformamide, N.N-dimethylformamide, N-methylformanilide, N-methylacetamide, N,N- 
dimethylacetamide, N-methyl pyrrolidone, Dimethyl sulfoxide, benzyl ethyl ether, dihexyl ether, Acetonylacetone, 
isophorone, caproic acid, caprylic acid, 1-octanol, Retarder thinner, such as 1-nonanol, benzyl alcohol, benzyl 
acetate, ethyl benzoate, a diethyl oxalate, a diethyl maleate, gamma-butyrolactone, ethylene carbonate, propylene 
carbonate, and a phenyl cellosolve acetate, can also be added. 

[01 03]In these, glycol ester, such as ethyleneglycol dimethyl ether. Ethylene glycol alkyl ether acetate, such as 
ethylcellosolve acetate. Diethylene glycols, such as ester species, such as 2-hydroxypropyneacid ethyl, 3- 
methoxy methyl propionate, and 3-ethoxyethyl propionate, and diethylene glycol dimethyl ether, can be 
conveniently used in respect of the solubility of each ingredient, and the ease of carrying out of formation of a 
coat. These organic solvents are independent or can be used combining two or more kinds. Use can also be 
presented with it after filtering a solution of this constituent, for example using a micro barrier filter with an 
aperture of 0.2 micrometer, etc. 

[0104](Method of forming a photosensitive coat) By using a photosensitive resin composition of this invention, a 
photopolymer coat can be formed, for example on a transparent substrate as follows. 

(1) Apply an applying-method-prepared photosensitive resin composition solution to a transparent substrate 
surface, by usually performing stoving in oven, remove a solvent and form a coat of a photosensitive resin 
composition. Especially as a coating method of a constituent solution, it is not limited, for example, various kinds 
of methods, such as a spray, method, the roll coat method, a spin coating method, the slit coat method, an 
extrusion die coating method, the curtain coat method, the die coat method, the wire bar coat method, and the 
knife coat method, can be adopted. As conditions for prebaking, although it changes with a kind of each 
ingredient, using rates, etc., they are usually for 30 seconds - a for [ 15 minutes ] grade at 60-1 10 **. 
[0105](2) Carry out spreading desiccation of the photosensitive resin composition solution of this invention on 
replica method temporary support of a photopolymer transfer material, and carry out lamination transfer of the 
photosensitive resin layer under heat pressing with a laminating machine etc. on a transparent substrate after 
forming a photopolymer transfer material. Temperature of a heat crimping roll at the time of transfer is 50 ** - 
1 50 **, and linear pressures at the time of sticking by pressure are conditions with advantageous 5 kg/ cm - 25 
kg/cm. As for speed of a lamination, the amount of part [ for 0.2 m/- ] and 4-m/is desirable at a bearer rate. As 
especially desirable conditions, a linear pressure at the time of sticking by pressure is [ 10 kg/cm - 15 kg/cm and 
a bearer rate of heat crimping roll temperature ] parts for part [ for 1 m/- 3, and 3-m/at 130 ** - 140 **. 
[0106](Pattern formation method to a transparent substrate top) Pattern formation is carried out by carrying out 
a development to a coat formed as mentioned above using a developing solution, after carrying out an optical 
exposure via a mask of a predetermined pattern. As a light used here, for example g line (wavelength of 436 nm), i 
line (wavelength of 365 nm), and an ultrahigh pressure mercury lamp, Ultraviolet rays of continuous state from 
publicly known light sources, such as xenon light, a carbon arc lamp, and an argon laser, and/ or the shape of a 
luminescent line, Charged particle beams, such as X-rays, such as far ultraviolet rays, such as a KrF excimer 



laser, and a synchrotron radiation line, and an electron beam, are mentioned, and ultraviolet rays of 300 nm - the 
440-nm field containing g line or i line, and these are mentioned as a desirable thing in these. Light transmittance 
with a wavelength of not less than 400 nm may use together like a statement a light filter etc. which are 2% or 
less to JP,6-59119,A. 

[0107]Since exposing conditions for image formation, etc. differ about a case where a compound which has 
absorption is used for an ultraviolet region as colorant, it mentions later in a place of a manufacturing method of a 
photo mask. 

[0108]As a developing solution of the above-mentioned photosensitive resin layer, although thin solution of an 
alkaline substance is used, what added a little water and organic solvents of miscibility may be used further, as a 
suitable alkaline substance — alkali metal hydroxide (an example and sodium hydroxide.) A potassium hydrate and 
alkali metal carbonate (an example, sodium carbonate, potassium carbonate). Alkali metal bicarbonate (an 
example, sodium bicarbonate, potassium bicarbonate). Alkali metal silicates (an example, a sodium silicate, a 
potassium silicate). Alkaline metal metasilicates (an example, metasilicic acid sodium, metasilicic acid potassium). 
Ammonia, ethylamine, n-propylamine, diethylamine, Triethylamine, methyldi ethylamine, dimethylethanolamine, 
Triethanolamine, diethanolamine, monoethanolamine, morpholine, tetra alkyl AMMONNIUMU hydroxide (for 
example, tetramethylammonium hydroxide, tetraethylammoniumhydroxide), pyrrole, piperidine, 1, 8-diazabicyclo 5, 
[4, 0] -7-undecene, 1, 5-diazabicyclo 4, [3, 0] -5-nonane ortrisodium phosphate can be mentioned. 
Concentration of an alkaline substance has 0.01 mass % - preferred 30 mass %, and, as for pH, 8-14 are preferred. 

[0109]As the above-mentioned water and a suitable organic solvent with miscibility, Methanol, ethanol, 2- 
propanol, 1-propanol, butanol, Diacetone alcohol, ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, Ethylene glycol mono-n-butyl ether, benzyl alcohol, Acetone, methyl ethyl ketone, cyclohexanone, epsilon- 
caprolactone, gamma-butyrolactone, dimethylformamide, dimethylacetamide, hexamethylphosphoramide, ethyl 
lactate, methyl lactate, epsilon caprolactam, N-methyl pyrrolidone, etc. can be mentioned. Concentration of water 
and an organic solvent of miscibility has 0.1 mass % - common 30 mass %. 

[01 10]In a developing solution, a still more publicly known surface-active agent can be added. Concentration of a 
surface-active agent has 0.01 mass % - preferred 10 mass %. A developing solution can be used also as bath 
liquid or spray liquid. As a developing method, a liquid peak method, a dipping method, rocking dip coating, a spray 
method, etc. can be used. In order to remove development SCUM of a non image part, a method of using 
atomizing pressure at the time of spraying methods, such as grinding against a rotary brush in a developing 
solution, or grinding against humid sponge, or a developing solution is preferred. Temperature of a developing 
solution usually has the preferred range of 40 ** from near a room temperature. It is also possible to put in a 
washing process after a development. 

[01 1 1]Rinsing treatment by stream washing is performed as opposed to a thin film patterned after a development, 
For the purpose of polymerizing further an unreacted ethylenic unsaturated bond which remains in the thin film 
concerned, After performing processing which irradiates the whole surface with radiation by ultrahigh pressure 
mercury lamp, an electron beam irradiation device, etc., curing treatment of the thin film concerned is performed 
by calcinating this thin film with heating apparatus, such as a hot plate and oven. Calcination temperature in this 
curing treatment is 1 50-250 **, for example, and firing time is, for example for 5 to 90 minutes (for [ in calcinating 
on a hot plate, when calcinating in 5 to 30 minutes, and in oven ] 30 to 90 minutes). Thus, a thin film excellent in 
solvent resistance and transparency can be formed on the surface of a substrate. 

[01 12](Method of producing a photosensitive transfer material) In order to create a photosensitive transfer 
material using a photosensitive resin composition of this invention, it carries out by coating of a photosensitive 
resin composition which usually dissolved in a solvent on transparent plastic films (an example is shown in 
drawing 2 ). Usually, spreading desiccation of the photosensitive resin layer 22 is directly carried out on the 
temporary support 21, such as a polyethylene terephthalate (PET) film of 5 micrometers - 30-micrometer 
thickness, and a photosensitive transfer material of composition of having pasted the protective film 23 together 
on this photosensitive resin layer by a case can be formed. 

[01 13](Method of producing a multilayer photosensitive transfer material) On the other hand, a transfer material 
of multilayered constitution corresponding to a problem which air bubbles generate between a substrate and a 
photosensitive resin layer is known by Patent Registration 2794242 and JP,1 0-97061, A at the time of transfer for 
unevenness of a ground (an example is shown in drawing 3 ). By for example, method same in having been 
indicated to JP,1 0-97061, A. A multilayer photopolymer transfer material which formed the alkali soluble 
thermoplastic resin layer 32 and the interlayer 33 in temporary support top 31, and it was applied in order of the 
photosensitive resin layer 34 of this invention on it, and also the protective film 35 laminated on it can also be 
used conveniently. It may be the two-layer composition which does not contain this interlayer. The above coating 
solutions were created, and an alkali soluble thermoplastic resin layer and an interlayer were applied on temporary 
support, and also a photosensitive resin layer is applied by thickness according to the purpose, and is dried. 
Thickness of a photosensitive resin layer has the preferred range of 0.1-20 micrometers. When this thickness 
may be able to make only a hardening layer which is inferior in tolerance from less than 0.1 micrometer and it 



exceeds 20 micrometers, problems, such as a fall of development nature and an image reproducibility fall, may 
occur. Thickness of this photosensitive resin layer can be arbitrarily set up according to the necessity for each 
function within the limits of the above. 

[01 14]It is preferred to have an alkali soluble thermoplastic resin layer and good detachability as temporary 
support, and to comprise a flexible substance stably chemically and thermally. Specifically, thin sheets or such 
laminated material, such as Teflon (R), polyethylene terephthalate, polyethylenenaphthalate, polyarylate, 
polycarbonate, polyethylene, and polypropylene, are preferred. As for surface treatments, such as glow discharge, 
in order to acquire good detachability, it is common not to carry out and not to provide undercoat, such as 
gelatin, either. 5-300 micrometers is suitable for thickness of temporary support, and 10 micrometers - especially 
150 micrometers are preferred. At 5 micrometers or less, tensile strength at the time of a lamination may be 
insufficient for this thickness, it may be extended, and inconvenient wrinkles may enter. If thicker than 300 
micrometers, lamination speed may not be raised in order that heat conduction of a heat lamination may be 
overdue. 

[01 15]As for resin which constitutes an alkali solubility thermoplastic resin layer, it is preferred that substantial 
softening temperature is 80 ** or less. Softening temperature as thermoplastic resin of alkali solubility 80 ** or 
less, A saponification thing of ethylene and an acrylic ester copolymer, a saponification thing of styrene and an 
acrylic ester copolymer (meta), A saponification thing of vinyltoluene and an acrylic ester copolymer (meta), 
Saponification things, such as acrylic ester copolymers (meta), such as poly(meta) acrylic ester and (meta) butyl 
acrylate, and vinyl acetate, although resin chosen one even if small, ** et al., is preferred — "a plastic 
performance manual" (Japan Plastics Industry Federation.) Softening temperature indicated to work for all Japan 
plastic-molding industrial joint associations, the Kogyo Chosakai Publishing issue, and October 25, 1 968 
publication can use a meltable thing for an inner alkaline aqueous solution of organic high polymer about 80 ** or 
less. 

[01 16]It is able for softening temperature to add various kinds of plasticizers which have this polymeric material 
and compatibility in the organic high polymer substance also in a not less than 80 ** organic high polymer 
substance, and to lower substantial softening temperature to 80 ** or less. In order to adjust adhesive strength 
with temporary support in these organic high polymer substances, it is possible to add various kinds of polymer, a 
supercooling substance, an adhesion improving agent, a surface-active agent, a release agent, etc. in the range in 
which substantial softening temperature does not exceed 80 **. As an example of a desirable plasticizer, a 
polypropylene glycol, a polyethylene glycol, Dioctyl phthalate, diheptylphthalate, dibutyl phthalate, tricresyl 
phosphate, cresyl-diphenyl-phosphate biphenyl diphenyl phosphate, etc. can be mentioned. As for thickness of a 
thermoplastic resin layer, not less than 6 micrometers is preferred. It becomes difficult to absorb unevenness of a 
ground of 1 micrometers or more thoroughly as thickness of a thermoplastic resin layer is 5 micrometers or less. 
About a maximum, about 100 micrometers or less are common from development nature and production aptitude, 
and about 50 micrometers or less are preferred. 

[01 1 7]inconvenient [ between the purpose of oxygen interception at the time of exposure, a thermoplastic resin 
layer, and a photosensitive resin layer ] as an interlayer — it is mixed and is provided for the purpose of 
prevention. It distributes or dissolves in water or an alkaline aqueous solution, and an interlayer shows low oxygen 
permeability, and just uses a publicly known thing. For example, polyvinyl ether / maleic anhydride polymer given 
in JP,46-2121,A or JP,56-40824,B, Water soluble salt of carboxy alkylcellulose, and water-soluble cellulose ether. 
A salt of carboxy alkyl starch, a monohydrate, polyvinyl alcohol, a polyvinyl pyrrolidone, Various kinds of 
polyacrylamides, various kinds of water soluble polyamide, water soluble salt of polyacrylic acid, Two or more 
sorts of these combination can be mentioned to water soluble salt of a group which consists of gelatin, an 
ethyleneoxide polymer, various kinds of starch, and its prototype, a copolymer of styrene/maleic acid, and a 
MAREINETO resin pan. 

[01 18]In particular, combination of polyvinyl alcohol and a polyvinyl pyrrolidone is preferred. That [ polyvinyl 
alcohol's ] whose saponification value is more than 80 mol % is preferred, content of a polyvinyl pyrrolidone has 
common 1 - 75 mass % of an oxygen filter layer solid, its 1 - 60 mass % is preferred, and its 10 - 50 mass % is 
especially preferred. If sufficient adhesive property with a photosensitive resin layer is not acquired but this 
content exceeds 75 mass % by less than 1 mass %, oxygen interception ability will fall. Thickness of an oxygen 
filter layer may be dramatically thin, and its 0.5-2 micrometers are especially preferred about 0.1-5 micrometers. 
When the permeability of oxygen may be too high and this thickness exceeds about 5 micrometers in less than 
about 0.1 micrometer, time may take too much at the time of development or oxygen filter layer removal. The 
above-mentioned photosensitive resin layer can be formed on this interlayer, and a multilayer photopolymer 
transfer material of this invention can be obtained. 

[01 19]As a protective film, in order to avoid impurity adhesion and damage in the case to storage, it is desirable 
to provide a thin protective film. Although a protective film is the same as temporary support or may comprise a 
similar material, it needs to exfoliate easily from a photosensitive resin layer. The smooth nature of a field 
laminated to a photosensitive resin layer is important, and since it will become the damage to a photosensitive 
resin layer if there is a projection which is about 0.1 micrometer, it becomes a problem. As a material of such a 



protective film, silicone paper, polyolefine, or a poly tetrafluoroethylene sheet is preferred, for example. They are 
a polypropylene film or a polyethylene film especially preferably. It is desirable especially preferred that it is about 
5-1 00 micrometers, and thickness of a protective film is 7 micrometers - 1 5 micrometers. 
[0120](Light filter) A formation method of a multi-colored picture image (light filter) of this invention is explained 
below. A light filter of this invention can be manufactured by performing each of following processes one by one 
for every pixel of R, G, and B. 

(1) Process of joining a photosensitive sheet in which it comes to distribute paints, and providing a coloring 
photosensitive layer into a resin composition containing a photopolymerization nature compound, a 
photopolymerization initiator, and a binder which were formed in the above-mentioned sheet shaped on a 
substrate; 

(2) Process which makes pattern state expose the above-mentioned coloring photosensitive layer; 

(3) It is the distance which is calcinated and is stiffened further by developing a coloring photosensitive layer 
made to expose and heating process; which obtains a pattern state coloring hardening layer which comprises an 
exposed part of a coloring photosensitive layer, and the (4) above-mentioned pattern state coloring hardening 
layer. 

[01 21] Although the above-mentioned process (1) may apply photosensitive dispersion liquid directly on the 
surface of a substrate and it may carry out by making it dry, A coloring photosensitive layer is made to form on 
temporary support (flexible sheet made from plastic material) once prepared independently, it is considered as a 
photosensitive sheet, and, as for sensitization of this photosensitive sheet, it is preferred to carry out using a 
method of making a substrate face transferring a layer. As the above-mentioned substrate, plastic films, such as 
a glass plate, polyethylene terephthalate, polyethylene terephthalate, polyether sulphone, polyimide, and an epoxy 
resin, etc. can be selected suitably, and can be used. 

[0122]A developing process which carries out dissolution removal of the portion which a process which pattern 
state is subsequently made to expose by imagewise exposure using a photo mask etc., i.e., a process, (2) was 
given to the above-mentioned coloring photosensitive layer, next did not receive an optical exposure using a 
developing solution, i.e., a process, (3) is performed. Thus, a pattern state coloring hardening layer corresponding 
to an exposed part of a coloring photosensitive layer can be obtained on a substrate. 

[01 23]In an image formation method which uses a photosensitive transfer material, the above-mentioned process 
(1) thru/or (3) is a method generally used, for example, is indicated to JP,5-173320,A. As a typical image 
formation method, a photosensitive resin composition layer of a photosensitive transfer material is put on the 
surface of a transparent substrate installed in a liquid crystal display element, After removing a substrate sheet, a 
method which combined a process of exposing pattern state via a photo mask to a photosensitive resin 
composition layer on the transferred material, a process of heating a photosensitive resin layer after exposure, a 
process of carrying out a development and carrying out dissolution removal of the unexposed portion, etc. can be 
used. 

[0124](Photo mask) Next, how to produce a photo mask of this invention is explained. Production of a photo mask 
carries out an after-exposure development to a photosensitive resin layer of the above-mentioned charge of a 
photomask material by a near-ultraviolet light thru/or visible light, and performs image formation to it. When using 
as a photopolymer transfer material, a coloring resin-transfers sensitized material etc. which applied and formed a 
coloring sensitization resin layer on the PET (polyethylene terephthalate) film base which applied stratum 
disjunctum and an oxygen filter layer beforehand, for example, and also laminated and formed a protective film 
can be used. In production of a photo mask, exfoliate a protective film of this transfer material, and after 
laminating a transfer sensitized material and considering it as BURANKUSU for photo masks on transparent 
substrates, such as glass, the PET film base is exfoliated, It exposes with a laser drawing machine etc., negatives 
are developed after exposure completion, and rinsing treatment is performed. Film strength can also be raised by 
giving post exposure and postbake if needed. Since the endurance of a formed picture is increased, it is also 
possible to form a transparent protective film. It is also possible to expose temporary support through temporary 
support or a transparent substrate, without exfoliating, and to exfoliate temporary support before development. 
[0125]Exposure by laser is suitably used for image formation of a charge of a photomask material of this 
invention. Although 442 nm HeCd laser, a 488-nm argon laser, etc. are specifically mentioned, it is not restricted 
to this. 

[01 26]As a developing solution used by this invention, hydroxide of an alkaline metal or alkaline-earth metals or 
carbonate, a hydrogencarbonate, an ammonia solution, solution of quarternary ammonium salt, etc. are mentioned. 
It is sodium carbonate solution especially preferably. 

[01 27]In this invention, after forming a picture in a photosensitive layer on a transparent base material, it is also 
possible to heat-treat to this photosensitive layer in 1 20 ** - 250 **, and to raise film strength to it. At less than 
1 20 **, there is no effect of heat-treatment, and disassembly of material arises above 250 **, and it becomes 
conversely weak weak membraneous quality, and is not desirable. 1 5 to 60 minutes is suitable for processing time, 
and publicly known means, such as dry oven and a hot plate, can be used for heating. 

[0128]In a manufacturing method of a photo mask of this invention, when a produced photo mask has a defect, 



defect correction can be performed as follows. 

[0129]A defect of a photo mask means a defect which mainly penetrates a white omission portion of Kurobe, for 
example, light like a pinhole, in the case of Kurobe, and means a defect to which in the case of a white part a 
foreign matter and a photosensitive layer adhere and light transmittance falls on a transparent base material of a 
portion which should serve as a white part essentially, for example. 

[0130]When a white omission portion of Kurobe occurs. [ whether liquid of the above-mentioned photosensitive 
layer is applied to a defective periphery, and ] Or a defect is correctable by sticking the above-mentioned 
photosensitive transfer material selectively with a laminator etc., and next, for example, HeCd's, laser's performing 
exposure and development, and removing an unnecessary photosensitive layer. It is also possible to remove a 
garbage by ablation by an YAG laser instead of exposing and developing negatives by HeCd laser. 
[0131]On the other hand, in the case of a defect of a white part, it is removable by ablation by an YAG laser etc. 
In this case, since there are no organic matter ingredients, such as a photosensitive layer, in a white part unlike 
Em mask, no generating of a new defect accompanying laser abrasion is produced. 

[01 32]In this invention, it can be possible after image formation of a charge of a photomask material to provide 
protective films, such as a heat-hardened type epoxy resin, on a picture, and, thereby, film strength can also be 
raised further. 

[0133]When using for patterning of resist of ultraviolet photosensitivity a photo mask used by this invention, it is 
also possible to include a band pass filter in ultraviolet-rays-exposure machines, such as an ultrahigh pressure 
mercury lamp, and to choose an exposure wavelength. 

[0134]In order to use a photosensitive resin composition of this invention for photo-mask creation, Make a 
coloring matter which has absorption in an ultraviolet region contain, and a photosensitive layer in which image 
formation is possible is formed on a transparent base material by a near-ultraviolet light thru/or visible light, By a 
near-ultraviolet light thru/or visible light, exposure and since it performs a development succeedingly, and it 
removes an unnecessary photosensitive layer portion and the image formation of it can be carried out, it is high 
yield at a simple process, and also defect correction is also easy, and a cheap photo mask can be produced. In a 
method which laminates especially a photosensitive transfer material in a transparent base material, thickness is 
still more uniform, there are few defects, and a photo mask which is excellent in the image reproducibility of large 
size can be produced. Balance of sensitivity and resolution is also good. 
[0135] 

[Example] Hereafter, although the example of this invention is described, this invention is not limited to a future 
example. 

[0136][Synthetic example 1] 398.7 copies of 1 -methoxy-2-propanol is poured out into a reaction vessel, and an 
internal temperature is heated at 70 ** under a nitrogen air current. Here 1 2.9 copies of methacrylic acid, 75.7 
copies (composition ratio is 20:80 mole ratios) of allyl methacrylate, "V-65" (2,2'-azobis (2,4- 
dimethylvaleronitrile)) by Wako Pure Chem The solution which dissolved 3.73 copies in 398.7 copies of 1- 
methoxy-2-propanol is dropped over 2.5 hours. Heating stirring is performed at 70 more ** for 2 hours. 4000 
copies of water was filled with the obtained reaction mixture, the produced solid was filtered, and methacrylic 
acid / allyl methacrylate copolymer (copolymer 1 ) was obtained by carrying out vacuum drying. The weight 
average molecular weight of the copolymer was 36000 (polystyrene conversion). 

[01 37] [Synthetic example 2] 180 copies of 1-methoxy-2-acetoxypropane is poured out into a reaction vessel, 
and an internal temperature is heated at 70 ** under a nitrogen air current. Here 17.1 copies of methacrylic acid, 
42.9 copies of allyl methacrylate, 2.87 copies of 30.0 copies (composition ratio is 28:48:24 mole ratios) of benzyl 
methacrylate dodecyl mercaptans, The solution which dissolved the V-65 (Wako Pure Chem 2,2'-azobis (2,4- 
dimethylvaleronitrile)) 3.52 copy in 180 copies of 1 -methoxy-2-acetoxypropane is dropped over 2.5 hours. 
Methacrylic acid / allyl methacrylate / benzyl methacrylate copolymer (copolymer 2) was obtained by carrying out 
heating stirring at 70 more ** for 2 hours. The weight average molecular weight of the copolymer was 33000 
(polystyrene conversion). 

[01 38] [Synthetic example 3] 405 copies of 1-methoxy-2-propanol is poured out into a reaction vessel, and an 
internal temperature is heated at 70 ** under a nitrogen air current. Here 1 7.4 copies of methacrylic acid, 43.6 
copies of allyl methacrylate, 29.1 copies (composition ratio is 28:48:24 mole ratios) of cyclohexyl methacrylate and 
the solution which dissolved the V-65 (Wako Pure Chem 2,2'-azobis (2,4'-dimethylvaleronitrile)) 3.58 copy in 405 
copies of 1-methoxy-2-propanol are dropped over 2.5 hours. Heating stirring is performed at 70 more ** for 2 
hours. 4000 copies of water was filled with the obtained reaction mixture, the produced solid was filtered, and 
methacrylic acid / allyl methacrylate / cyclohexyl methacrylate copolymer (copolymer 3) was obtained by 
carrying out vacuum drying. The weight average molecular weight of the copolymer was 32000 (polystyrene 
conversion). 

[0139][Synthetic example 4] 17.4 copies of methacrylic acid in the synthetic example 3 to 16.4 copies, 
(composition ratio 29.1 copies of cyclohexyl methacrylate to 22.0 copies of ethyl methacrylate for 43.6 copies of 
allyl methacrylate at 48.6 copies 28:48:24 mole-ratio), Methacrylic acid / allyl methacrylate / ethyl methacrylate 
copolymer (copolymer 4) was obtained like the synthetic example 3 except making 3.58 copies of V-65 into 3.99 



copies. The weight average molecular weight of the copolymer was 36000 (polystyrene conversion). 
[01 40] [Synthetic example 5] 17.4 copies of methacrylic acid in the synthetic example 3 to 16.0 copies. To 25.1 
copies, (composition ratio 29.1 copies of cyclohexyl methacrylate for 43.6 copies of allyl methacrylate at 49.0 
copies of benzyl methacrylate 28:30:42 mole-ratio), Methacrylic acid / allyl methacrylate / benzyl methacrylate 
copolymer (copolymer 5) was obtained like the synthetic example 3 except making 3.58 copies of V-65 into 3.29 
copies. The weight average molecular weight of the copolymer was 1 7000 (polystyrene conversion). 
[0141][Example 1 of comparison composition] 160 copies of 58 / 42 mole-ratio copolymers of methacrylic acid / 
benzyl methacrylate, 1.1 copies of triethyl benzylammonium chloride, and 0.24 copy of di-t-hexylhydroquinone are 
dissolved in 240 copies of 1 -methoxy-2-acetoxypropane. An internal temperature is heated at 80 ** and the 
solution which dissolved 34.2 copies of glycidyl methacrylate in 51.3 copies of 1 -methoxy-2-acetoxypropane is 
dropped here. By carrying out heating stirring at 80 more ** for 8 hours, the resin (copolymer 6) (composition 
ratio is 28:58:20 mole ratios) which denaturalized to the side chain meta-acrylyl group in a part of carboxyl group 
of methacrylic acid / benzyl methacrylate copolymer was obtained. The weight average molecular weight of the 
copolymer was 26000 (polystyrene conversion). 

[0142][Example 1] On the 75-micrometer-thick temporary support of a polyethylene terephthalate (PET) film, the 
coating liquid which consists of the following presentation (H1) was applied and dried, and dry membrane 
thickness provided the thermoplastic resin layer which is 20 micrometers. 
[0143] 

The presentation of the coating liquid for < thermoplastic resin layer formation : H1> and methyl methacrylate / 

2-ethylhexyl acrylate / benzyl methacrylate / methacrylic acid copolymer (copolymerization mol composition 

ratio =55/11.7/4.5/28.8, weight-average-molecular-weight =80000). 15.0 mass part and "BPE- 

500" (polyfunctional acrylate) made from Aranaka Village Chemicals 7.0 mass part, and Dainippon Ink 0.3 

"F1 77P" (fluorochemical surfactant) mass part, methanol 30.0 mass part, and methyl-ethyl-ketone . On 1 9.0 

mass parts and 1-methoxy-2-propanol 10.0 mass part, next the above-mentioned thermoplastic resin layer, the 

coating liquid which comprises the following presentation (B1) was applied and dried, and dry membrane thickness 

provided the interlayer of 1 .6-micrometer thickness. 

[0144] 

presentation [ of the coating liquid for < interlayer formation ]: — B1>, polyvinyl alcohol ("PVA205" by Kuraray 
Co., Ltd. saponification-degree:80-mol %) 1 30 mass part, and polyvinyl pyrrolidone ("K-30" by a GAF corporation 
company) 

60 mass parts, distilled water 21 10 mass part, and methanol 1750 mass part[0145]On the temporary support 
which has the above-mentioned thermoplastic resin layer and an interlayer, the coating liquid of the following 
presentation (R1) is applied and dried, The photosensitive resin layer which is 2.5 micrometers was formed, and 
further, dry membrane thickness stuck the covering sheet of polypropylene (12 micrometers in thickness) by 
pressure on this photosensitive resin layer, and created the multilayer red photopolymer transfer material. 
Subsequently, the multilayer photosensitive transfer material of green (G) and blue (B) was similarly created 
except having changed coating liquid (R1) into (G1) and (B1). 
[0146]<Coating liquid for coloring photosensitive resin layers> [Table 1] 
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[01 47] [Examples 2-5] The transfer material concerning Examples 2-5 was produced like Example 1 except having 
changed the copolymer 1 shown in the synthetic example 1 in Example 1 into the copolymers 2-5 shown in the 
synthetic examples 2-5, respectively. 

[01 48] [Comparative example 1] The transfer material of the comparative example 1 was produced like Example 1 
except having changed into benzyl methacrylate / methacrylic acid copolymer (mol composition ratio = 73/27, 
molecular weight 30,000) the copolymer 1 shown in the synthetic example 1 in Example 1. 
[01 49] [Comparative example 2] The transfer material of the comparative example 2 was produced like Example 1 
except having changed the copolymer 1 shown in the synthetic example 1 in Example 1 into the copolymer 6 
shown in the example 1 of comparison composition. 

[0150](Production of a light filter) The light filter of Examples 1-5 and the comparative examples 1-2 was 
produced using the coloring transfer material obtained as follows by Examples 1-5 and the comparative examples 
1-2. 

[0151]A clear glass board (400 mm x 300 mm) (Corning, Inc. #7059) is washed at 1.1 mm in thickness, For 3 
minutes, after immersion, pure water washed for 30 seconds in 1% of silane coupling agent (Shin-etsu chemicals 
"KBM-603") solution, and it washed out and drained off water from the superfluous silane coupling agent in it, 
and heat-treated for 20 minutes at 1 10 ** among oven in it. Exfoliate the covering sheet of the coloring transfer 
material for R layers (red image formation material), use a laminating machine (automatic cut-off laminating 
machine by SOMAR Corp. "ASL-24") for the clear glass board which carried out silane coupling agent treatment 
of the photosensitive resin composition stratification plane, and Application of pressure (1 0 kg/cm), It heated and 
pasted together, and it exfoliated in the interface of temporary support and a thermoplastic resin layer 
continuously, and temporary support was removed. Next, after exposing and developing negatives via the 
predetermined photo mask and removing an unnecessary part, it irradiated with ultraviolet rays by 300 mJ/cm 2 
from the opposite hand of the light filter forming face using the ultrahigh pressure mercury lamp, and the red 
picture element pattern was formed on the clear glass board. Then, on the glass substrate in which the red 
picture element pattern was formed, the coloring transfer material for G layers (green image formation material) 
was pasted together like the above, exfoliation, exposure, development, and post exposure were performed, and 
the green picture element pattern was formed. The same process was repeated with the coloring transfer 
material for B horizons (blue image formation material), and the light filter was produced on the clear glass board. 
The monograph affair of transfer, exposure, development, and post exposure is as being shown in the following 
table 2. 
[0152] 
[Table 2] 
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[01 53]Other conditions and supplementary explanation of Table 2 are described below. 

(Development 1) Shower development was carried out at 33 ** by the development for carrying out dissolution 
removal of a thermoplastic resin layer and the interlayer, using triethanolamine 1% solution as a developing 
solution. 

(Development 2) The coloring photosensitive resin composition layer was developed and shower development was 
carried out at 33 **, using color mosaic developing solution "CD-1 000" (made by Fuji hunt electronics technology 
company) 1% solution as a developing solution. The light filter formed by above-mentioned conditions does not 
have an omission (white omission) of a pixel, and it had performance in which the side etch which is each pixel 
was also small, and it was sufficient as a light filter. 
[01 54](Test evaluation) 

The <solvent resistance test> above-mentioned light filter was cut out, the surface state (existence of a crack 
generation) of after 30-minute immersion and a light filter cut piece was observed for this cut piece with the 
differential interference microscope to N-methyl pyrrolidone, and solvent resistance was evaluated. A result is 
shown in Table 3. 
[0155] 

[Table 3] 
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[0156]Any transfer material of alkaline development time was as good as 30 seconds - 20 seconds, and resolution 
was 10-14 micrometers and. high resolution. In this transfer material, although processing same after neglect for 
four days was performed at 50 **, it was admitted that there was no change in performances, such as 
development nature (temporal stability is good). 

[0157](Production of hardness and the sample for solvent resistance evaluation) The covering sheet of the 
coloring resin-transfers material obtained by the method of of an above-mentioned example and comparative 
example is exfoliated, After laminating a transfer resin layer with the linear pressure of 100 ** and 2 kg/cm on a 
glass substrate, only a polyethylene terephthalate film is exfoliated and a transfer material is transferred on a 
glass plate. By irradiating with ultraviolet rays by 100 mJ/cm 2 , and developing the whole surface continuously, the 
thermoplastic resin layer was removed and only the coloring layer was formed on the glass substrate. The same 
operation was repeated 8 times, the coloring layer was laminated 8 times, subsequently postbake was carried out 
at 1 hour or 250 ** with the temperature of 220 ** for 1 hour, and the hardening layer was obtained. 
[0158]The plastic deformation irreversible deformation to the load of the hardening layer Measurement of film 
hardness> Obtained was measured with the hardness scale Made from AKASHI "MZT." The one where this value 
is smaller is preferred. 

[0159]<Solvent resistance> The obtained hardening layer was immersed in N-methyl pyrrolidone for 30 minutes, 
and the generation state of the crack of a membrane surface was observed. A crack displays [ what is not 
produced at all ] as x a crack or the thing which film peeling produced in part all over ** for O and the thing as 
which the crack was regarded in part. A result is shown in the following table 4. 
[0160] 
[Table 4] 
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[01 61]From the result of Table 4, the hardness of the hardening layer of the example is high as compared with 
the hardening layer of a comparative example. 

The 250 **x 1-hour bake sample of a comparative example and the hardness more than equivalent are obtained 

for the 220 **x 1-hour bake sample of the example. 

The example shows good solvent resistance to the comparative example. 

[0162][Example 6] 

On PET temporary support with a production of ** coloring transfer sensitized material thickness of 100 
micrometers, the coating liquid which consists of the following formula was applied and dried, and dry membrane 
thickness provided the stratum disjunctum which is 0.7 micrometer. 
[0163] 

<a formula of stratum disjunctum> and methyl methacrylate / 2-ethylhexyl acrylate / benzyl methacrylate / 
methacrylic acid copolymer (copolymerization mol composition ratio =55/12/5/28, and weight-average- 
molecular-weight =95,000.) Tg**73 ** 7 mass part and styrene / acrylic acid copolymer (copolymerization mol 
composition ratio =63/37, and weight-average-molecular-weight =10,000.) Tg**100 **. 16.33 mass parts and the 
Aranaka village chemicals. Make "BPE-500" (compound which carried out dehydration condensation of 2 Eq of 
octaethylene glycol mono- methacrylate to bisphenol A) 10.89 Mass part, and Dainippon Ink 
"F176P" (fluorochemical surfactant) 1.96 mass part, and methyl-ethyl-ketone . 508.1 mass part, methanol 13.32 
mass part, methoxypropanol 7.44 mass part, and 1 -methoxy-2-propyl acetate 231.9 mass part[01 64]Next, on the 
above-mentioned stratum disjunctum, the coating liquid which consists of the following formula was applied and 
dried, and dry membrane thickness provided the oxygen filter layer of 1 .6-micrometer thickness. 
<A formula of an oxygen filter layer>, and polyvinyl alcohol ("PVA205" by Kuraray Co., Ltd., a saponification value 
= 80%) 

21.2 mass parts and a polyvinyl pyrrolidone ("K-30" by a GAF corporation company) 
2.35 mass parts, methanol 214 mass part, and distilled water 262 mass part[0165]The following coloring 
sensitization formula adjusted using G and Y pigment dispersion liquid was formed on the above-mentioned 
oxygen filter layer at 3 micro of dry membrane thickness, and the polypropylene film of 1 2micro thickness was 
further provided by the lamination on this photosensitive layer, it was considered as the protective layer, and the 
coloring transfer sensitized material was obtained. 

Copolymer 1 shown in <the formula of a coloring photosensitive layer>, and green pigment dispersion-liquid 67.80 
mass part, yellow pigment dispersion liquid 26.89 mass part and a synthetic example 1 0.273 mass parts and 
dipentaerythritol hexaacrylate ("DPHA" by Nippon Kayaku Co., Ltd.) 

8.284 mass parts and the following — the compound 0.621 mass part and IRGACURE 784 (made in Tiba Specialty 
Chemicals) of [the-izing 1 6] 

1.243 mass parts and the following — the compound 1.864 mass part, the hydroquinone monomethyl ether 0.004 
mass part, and Dainippon Ink "F1 76P" (fluorochemical surfactant) of [the-izing 1 7] 

Methyl-ethyl-ketone 82.28 mass part and 0.025 mass part and 1 -methoxy-2-propyl acetate 7.94 mass part[0166] 



[Formula 16] 



(CaHs)^' 




[0167] 

[Formula 17] 

CH=CH 2 

[0168]The above-mentioned green and yellow pigment dispersion liquid was adjusted with the following methods. 
The motor mill "M-200" (made in Eiger) distributed the green pigment constituent shown in the Adjustment of 
green pigment dispersion liquid> following by peripheral-speed 9 m/s for 5 hours using zirconia beads 1.0 mm in 
diameter, and green pigment dispersion liquid were obtained. 

**C. I. pigment green 36 45 mass parts and the following — copolymer 1 shown in the compound 0.9 mass part 
and the synthetic example 1 of [the-izing 18] 45 mass part and 1-methoxy-2-propyl acetate 359.1 mass part 
[0169] 

[Formula 18] 



)NHC 3 H fl N(C 2 Hs)2 



tONHC^eNtCaHsfc 

[01 70]The yellow pigment composition shown in the Adjustment of yellow pigment dispersion liquid> following 
was distributed by the same method as said green pigment dispersion liquid, and yellow pigment dispersion liquid 
was obtained. 

**C. I. pigment yellow 1 39 Copolymer 2 shown in the compound 2.25 mass part and the synthetic example 2 of 45 
mass parts and the above [the-izing 18] 45 mass part and 1-methoxy-2-propyl acetate 357.25 mass part[0171] 
production of ** photo mask> — the photosensitive layer side of the coloring transfer sensitized material which 
exfoliated the polypropylene film of the protective layer first. On the soda glass substrate which carried out alkali 
cleaning, the laminator ("MDL601" by the Muromachi chemicals company) was used, it laminated under a 130 ** 
heating condition, and BURANKUSU for photo masks was produced. After the alkali cleaning of the glass 
substrate in this case immersed a glass substrate into "SEMIKO clean SE10" (made by Furuuchi Chemical Corp.) 
and applied an ultrasonic wave for 15 minutes, it was rinsed with ion exchange water, and also was dried for 10 
minutes at 110 **. 

[0172]Next, it exfoliated and the PET base of BURANKUSU for photo masks was exposed using "FR7000" (a light 
source is the 532-nm NdYAG laser) by a great Japan screen company as a laser plotter. Subsequently, it was 
immersed in the alkali developing solution (Fuji Photo Film 10% solution "TCD") for 120 seconds at 28 **, and the 
development was performed, and also it rinsed and dried with ion exchange water. Heat-treatment was 
succeedingly performed for 200 **x 30 minutes, and the desired photo mask was obtained. 
[01 73]A line/space = the resolution of 8 micrometers/eight micrometers was obtained, and exposure sensitivity 
was about 0.8mJ/cm 2 . 
[0174] 

[Effect of the Invention]According to this invention, have sufficient exposure sensitivity for image formation, and 
the development by a weak alkaline developing solution is possible, The coloring photosensitive resin composition 
where was high-resolution and the colored image which was especially excellent in various kinds of tolerance, 
such as hardness of the picture after heat-curing processing, solvent resistance, and damage-proof nature, was 




obtained and which was excellent also in the temporal stability of sensitization material, and a photopolymer 
transfer material can be provided. Even if it makes low afterbaking temperature at the time of giving such 
tolerance, the photosensitive resin composition in which sufficient tolerance grant is possible can be provided. 
These coloring photosensitive resin compositions are suitable for production of colored images, such as a light 
filter and a mask material. 
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y 3-jis>y * * y u- b . * *a y y 3-*y 
y * * y u- k b y ? p-a v by > * * y 
u-k hy>? c-ji»x*> b y> y i<— k x 

*l/>yya-*S>jt**yu-k 1, Z-7ZZs*J 30 
*- *S>* * ^ V L»— h . 3? ? y 

u-k ^»*'My h-*s>y*>y u-h. ^> 
£x «j a y b -* i- y y * ?y u- b . ^>^x yxy 
b h ? j » t7 y u- h , wo ** y x y b~.o> 
* y u- h , 5f x y x 'j h - j^* -y-jf * 

l-^r b9>£J>y U- k b'X Cp- (3-*$* 

>' * Jkrf * >. f A ( p - ( * *? ij b * 

v ) 7 * ^jud ?■ a m a ^nt»wf 40 

[0 05 8] -Y*a>Bfct^JU«it/t:tt, x?U> 
y y n- jh>^ * 2 * - h . 7D b't, y y a 

>^'.»a-jUi5^^24.,_ K -ojrxy^y h-^i> 
^5?a*- k V^b-r-;Pr h 9^ *a*~ 

[0 05 91 ^Ph>iSx^r, l ^ibri±. x^U> 
http://www4.ipdl.inpit.go .jp/tjcontenttms.ipdl?N0000=2 1 &N 
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- h . y it b' h - A r r 9 V >? c h * - \ WW h 
[0 06 0] visjymx-zrmtbXi^ x?u> 

- K ^ >^x >j x y h -;i/t/v u- h, v ^ tr i — ju 
r h ?v h^W6ihl><, Hie. Uii^x^r jL. 

[0 06 i ] m^fifir^>{b^i^i!^ 

l/'Ci*, ^*l^>b'X-7^y^7S h', ifb^t'A 

-jijr^yAraK, l. e-^Wfu>M-r 

JWTSK. 1. 6—\^>'?U>b'X->^i7y 
^7 5 K, i>x? U > h IP 7 S > h y *7 > »J A 7 ^ 
K. tS/'J U>tf^7?y*T5 K. *i"»J 

[ 0 0 6 2] *«ZMft©«4 UTit, #&flg4 8-417 

V7*~ mtiW4#y Y ys^T*- nk^ttK, T 

ffi©-^ {&> § g'Wf £ fcf x * 
✓ * (stun* Ui&fe 1 ft* * (C 2 1i W±€>S£14 b - 

-s§^c { 5 ) 

CH 2 = C <R) COOCH.CH (R 1 > OH 
[0 06 3] Sfc, 1 -3719 3#Kl3ttS 

n-c b * > 7 ? y 1- a. (HW4 e - e 

4 183^, #2rflg4 9-43 1 9 14. ^Bg&2- 

3049 o sistcia^^ nr * tift # y * ^ ;u 
T*vi*-m. <>^> 7*y*Bi* 

S(t3i4?cx?t<tV7 J» y u - hjWf©Jttl&«)7 ? y 
u- h 5? ^ y h siw c £3&<"CS&, ltd, 
S*3g#^Stwl,2 0. No, 7, 300-308^- 
i>( 1 9 8 4¥) oc^Siit14*y^-^J;£>'*y 3^- 
i § t > * fe© « c t ifivit -So c 
to*,®* * i^WK&fims&'ptt <±ki mur&tt 

*CE>^a® <JK 0 ftS% . fif S 1/ < i* 1 0 

- 6 0WWV*q , #Ks!t* L/< 4* 3 0 - 5 0 

[ o 0 6 4] (JiMismmm, $A&mm&> -x^% 

0400=image/gif«&N040 1 =/N S APITMP/web. . . 2/24/20 1 0 



Page 1 of 1 



25 

-? - . aoffis^ft < t i, io m& 
ma. mv-mjZ < i > x'^znm&mik&mt&g 

It. fllA.1*, MJ7t>>*tt*Wtf*^oy>{kKffc* 

r $ - n b -f s jr v - ;k s. * * h * 4= 

[ o o 6 5 ] h 'J7s»#tt*w*' *;ms y wbKtfk* 

»fc6*4 0 > C(», Bull. Chs»n. So 20 

c. Japan, «. 2924 (1959) SttCMbd*, fct*«, 
2 -3*^4. 6-b* < MJ -$- 
MJ7S», S- {(->BA7*i*) -4, 6-b 

x ( h 'j t>afrM*-)\,) - s - f- »j7i», 2 - < p - 

h '.UH -4, 6-b'A < h >J ?B*>?Jb} - s- Y 
»J7i } >, 2- (p-yht'/7*i*) -4, 6-b 
X < h *) i>BA>ji*>l>) -z-Y *)7!», 2 - 
(2' , 4' -^DJU7*-,'L-} -4, 6-b* {f- 
«J - s - h l'7i>>. 2, 4, 6 - h U 

X < MJ POM*)],) -S- MJ7i>>, 2-ji*-)l 30 
-4. 6 - tf* < MJ *P>->f f-A) - s - F 'J 7S' 
>. 2-n-/~Jl--4. 6-b.A < h 'J i?a^>* 
AO -$-M„>7i», 2- {«, a, jS- I* H^Dn* 
jl^A-) -4, 6- b'X < h 'J te>ljt*-)l) - s - h 

y7*>^*W6ft&, 

[ 0 0 6 6] *©*, £B#^F 1 388492 *9!«HI 
EfcOftM. fciAl*. 2-A*'J*-4. 6-bX 

{ h i'i7P,^>?^) -s - h 'J7i } >, 2- (p-y 
*A-X*y,'l>> -4, 6-bX { F l» ?&)IJ?>1} - 
s-HJ7^>. 2- <p->' l-*f**'M> -4, 40 
6 - tTX { MJ t>\i)\,*?M - s - h >J 7i>>. 2 - 

{ p - h +S.'X * y ^ > - 4 - 7 5 / - 6 - MJ £ O 
$ - h y T!»*, ffilie 5 3 - 1 3342 

7h-!-^H - 4 , 6 - b'X- MJ £ GJU^i 
$- HJTS». 2- I4-xHJ/-?7 1 

,'U> -4, 6- trx { v Virabj?*,) - $ - h y r 
*». 2- t4- (2-ih+!/if*) -^-3 h- l 
http://www4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000=21&N 
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} \, } _ 4> 6 - fX { h l» ^OJl-jt^*} - s - h y 7 
2- (7tt7(--5-^;l) -4, 6-trx 

{ h 9 tan* ?>\,) - %-v y ry^r, ^g^3 

337024^W«Ba*©ft^*. ft:i^i*2- (4 

-^fjji7i^} -4. e-bx < r y i?oc3>'* 

■L-) - s - K> 7i>>, 2 - (4 - p -J b y 

jl-^s^jl-} -4, 6-tr^; { f y*BUj>t**> -s 

-hl'7^>. 2- {!-t7*J^xu>7ii,'H 
-4. 6 -b'^ < MJ tnujtl-b) - s - F L>7^ 
>. 2- t>avz*i))i,y 6-b'^<h'j 
JPBjifJH - S-H»7i>>, 2- {4-^^"7^ 
>-2-^l/>7i^) -4, 6-b'X { h l» S3 
&ji?)l>) - s - 1 'J7^>, 2- <4-?*^*>- 
3-x-\,>y -4, 6-b?i { h y ?na^' 
-s- M,»7i>>. 2- (4-7 5>-2-b'^ 
-4, 6-brx { n» fDDx?^) - 
s-Hm». 2- {4-^>v^^>-2-f^u 
^^A) -4, 6-t* ( h yjfOOjrf**) -s 

[0067] *&, F,C,5chaefer^{<:=t:43, Orq, Che 
w.;29, 1527 (1964) lattOffc^ft, fct*«2-pt* 
^-4, 6-b^ { 1 iJ?"p«H) - s- h l'7S> 
>. 2, 4, 6 - b yx < h y/P*^*,^} - s - h 
'J7i'>, 2. 4, 6-hl»X {s>:7B*jt**> -s 

- h 'Jrv>. 2-7^ /-4 -y^*-6 - h 'J'T'D 

JL.-S- h>J7S>>. 2--»f ht^>-4->? 1 ^ 

- 6 - MJ i?PP^f * il- s - r y 7 t>>^fft*Cf 4 C 

[ 0 0 6 8] 2-5824 1 4SM«fk«- 

». PU^ii2- <4-v*^JU7-te?b>v^^^) - 
4 . 6 - bX < h »J 53 p ji *)l ) - s - MJ 7 
2 - <4 1 -7-bf-U>7*^;L'-4, 6 

- b^ { MJ £P53 x - s - H„>7^>. 2 - 
(4 _ p _ j. ii4,7t*l/>7s^) -4, 6-b'A 
{ h l>^DD>-f M - s - h 'J7^>, 2- (4-p 
-> h4 1 ^7*^.'l.7-lr?b>'7s"^) -4. 6-b 
X < MJ t>QUM*)l>) - s - h »J7^>, 2- <4- 
p - ^ V "7"D tVP V * -b UJ> 7 * - ;U ) - 4 , 
6-bX { F iJ^OOjt^*} - s- MJ7!». 2- 
(4-p-x?^'7^^^7-fe : ?-U^^*^. l L') -4, 
6 - bx { MJ ?ac^'?;H - $ - h y rs»**tf 

[ 0 0 6 9] - 2 8 1 7 2 8 «»*©ffc£ 

m. PIAW2- (4-MJ5A*dji^l.7xj:*> - 
4, 6-bX < h 'J i?CP>*-,'U) - s - MJ7i>>, 
2- (2, 8-Vy>l*v7x~)l) -4, 6-bX 

{ bVfiaajtfj},) - s-MJ7^>, 2 - <2, 6 
-i'?PP7jti,'b) -4. 6 -bX < F y >PP->'* 
3400=image/gif&N040 1 =/NS APITMP/web. . . 2/24/20 1 0 
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:H47tt*«te©»£4HWr**«&a*W**fk£ftM: 

^•c *&« wc a *j , mmwomitK t ira 

*. * W7 V- £W"T ^ o >/ > f fc*(b*£ 
ffc£<&, 7 *i*T*'J frl-Vft&tt, 

r i» - * b- -f s *y- Jk - ir a*, *■ H * * 
8*. 

[ 0 0 6 5] MJ 7 y WIT 4^0 >f kftffc* 
»ta*tl/"C«, MZ®. Bull. Chssn. So 20 

c. Japan, 42. 2K4 (1969) KtteXbdfc, fci*tt, 
2-7*~Jl>4. 6-b* < f- y >?vAr>i*}V) - $ - 
H>7S», £- (p-^J^jiJH -4, 6-b 

x < hj t>afrji*>i) - s - h yrt>>, 2 - <p- 

h V*} -4. 6-b* < h»J 27PA^*,'l>) - s - I- 
>J7t>>, 2- (p-^fh*S/7*i*> -4, 6-b 
X < h >J t>G^ji*)l) - s - h 'J7i J >, 2 - 

{£' , 4' -vtvbvxs.}),) -4, 6-b* 
y^BA^f*) -e- h im». 2, 4, 6-mj 

X < MJ »a*jt*A) -S- H»Tt>>, 2->^ 30 
- 4 , 6 - fa < h U J> B>k>r ?Jl»> - $ - h U 7S> 
>. 2-n -/~^-4, 6-b* < MJ 
,'U> -s-MJ 1 7S», 2- {*, «, /S-H'^PJl' 
-4, 6-b'* < MJ j7Q*jrf?-JU} - s - I* 

[ 0 0 6 6] 1 388492 #Wa* 

£*®ffc$4ll. 2 -**'„>*- 4, 6-b* 

{ h vpa&jtfb) - 8-nirt>>, 2- <p->- 
*^**y,'i<> -4, 6-b* <MJ*fl;i,y?*) - 

$-MJ7i». 2- {p-Jth+^^'J^) -4, 40 
6 - b* { I* "J t>&}l*?A>) - $ - h «JTi». 2 - 
{p->> h*l>*f lino -4 -7 5 /-6- h 'JifO 

$ - h y 7s»^, tines 3 -13342 

8*K*WMfc&fc, fc£*tf, 2- <4-yh*f-^ 
7t<-!-^) - 4 , 6 - b'*- h y i? P 
$- MJ75». 2- <4-&l^>-?-7 I — 1 — f 
,'t>> - 4 , 6 - bA { MJ £ d ?;P> - $ - h y 7 

http://www4.ipdl.inpit.go .jp/tjcontenttrns.ipdl?N0000=2 1 &N 
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fi } -a 7 6 - b* { h i) ? p jUpj f m - $ - h y 7 

V"s. 2- {7-fe^"7 Y-*>-J}l) -4, 6-fX 

3 3 70 2 4^mftE4K>ft;M ftii^i^S- (4 
-^^y,'U7j;i;U) -4. 6-b'* < h y Jna^f 
- s-H»7i» % 2- {4-p-^ h*i.'**y 
* ^,'1^ ) - 4 , 6 - b* < ? PP^' =?-^> - s 
-HJ7S». 2- { 1 -7 v*.^tr^U>7 
-4 . 6 - b* ( MJ J-PCi^ *,'L>) - s - h L» 7i> 
>. 2- JDPXf'J JL- 1 ? *^Jb-4, 6-b'*<hy 
?PO^*,'l) - s-H»7i>>, 2- (4-?t7^ 
>-2-^l/>7si*)-4, 6-b* { h OfO 
- 'J7t5^, 2- <4-?-*?*>- 
3 - tr^u>^ j;^;L-} -4, 6 -b* { h y ?nc^' 
- s - h L»7i>>. 2 - ( 4 - 7 y >- 2 - b- 
U>7*~.'U> -4, 6-b* { H» ?DC>'?W - 
s - h»J7i». 2- {4 -^>V?^>-2 - b^-U 
>7 x^-'l/) -4, 6 -b* { h y ?BP^**> -s 

- M» 7 V C i W * & . 

[ i) 0 6 7] * fc, F.c.Schaefe^ ^-S J, Orq. Oie 
m,;29, 1527 (ISM) BWWffc^tt, tct*.kt2-S? 
)i-4, 6-b* { 1 y^qt^f*) - s - h iJTS> 

>. 2, 4, 6 - h y * < h yyp^>*^) - s - Y 

l )7V>, 2, 4, 6- h L»* {^Bt>'**) -s 

- h l»7^>. 2-7* /- 4 -y?*-6 - h L'^O 

-6- h y joojf^i- s- ^ y7^>^ptf^>c 

[ 0 0 6 8] mcfflim 2-5824 1 WW>fk^ 

4. 6-b'* ( h y faviji^il) - s - h »J7^>, 
2- (4 -f-^^.'L-- 1 -7-fe : f-U>'?3;^^-4, 6 

- b* { h y ^ P P *^ ) - $ - h ij 7 s :>>. 2 - 
(4 - p - M"*nfl'>7i^) -4, 6-b* 
{ h l^PP>?.'b) - s - h y71'>, 2- <4-p 
-> h^y^^^U^-K^) -4. 6-b 
X < hy t>evji*b) - 8 - h U7t>> % 2- <4- 
p - ^ y VP x-^7-fe f- U> - 4 , 
6-b* { h iJ>OBj(M) -s - MJ7t». 2- 
{4-p-i?^7i^7t*l^>7i;A) -4, 
6-b* { H» ?OB^?*) - s - h 'JTS>>t»W 

[ 0 0 6 9] KKtiHVS -281728 ^lS^fk# 

4, 6-b* ( by ?BB>*ji.) - s- h y7i J >, 

2- <2, 6-^7.^371^) - 4, 6-b* 
{ h •JJ'PP^f.'U} -s - Y 'J7J», 2 - <2, 6 
-i5?BP7x-;l) -4. 6 -b* < h y ZnuJ* 
3400=image/gif&N040 1 =/NS APITMP/web. . . 2/24/20 1 0 
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W4 CiWS4, * fc , 4*WT 5 -3492 
O^S3(8tfl02, 4-b'X < h»J JOB^H) -6- 
[4- ( N, W-VxY*UiiA,ilfi-*jt*i),7*s) 

[ 0 0 7 0 ] S fc, * i>T v " - JUttSft wr 5 ^ a 

v^imitmit^t urn mumm2o o o - 

3 9 7 1 2^a«ft4-KBa«W>ffc#tt3jaPW6t»4. i: 

[ 0 0 7 1 ] 
[ffc8] 

[ o 072] *smw&ncmi>bt\&* ^ *+f ^ft 
^ttti/t-Jt. na^ <6) i?*$ti*fk^«j**w* 

[0073] 
Ift9] 

[0074] CsS*, R'iR'liBl-S&HWaO, « 
»S*Wt/t:v» , C<>J:<. Tft*te2*W0TVC«>.* 

i>«fk*3R». xi*^fnaai**'r. R<£R'4$ra- 

SfciSflfr tj . ^MMK^taBftatflUT^-C 4> J: < 
S. tKO*f*», Biftt+v*. ji^*ynt, B 30 
-0-, -NR*-. -0-CO-, - NH 

-co-, -s-, m.u/x\t, -so* -swans 

SET, R*iR't**3Rffi^. «gUI%m,i:t«'C*>J:< 

[ 0 0 7 5 ] JWttttCffcafci OX. P - J V * ^7 * 
2 - N , N - i>>> f *7 $ ✓ 7"a fJl- ?■ h y *<¥f 
A-O-7'^l'X-rJl'. p "7*^*2- 40 
* A "7 * 'J \£k jr h > * * V A - O - T l> *Jt - 

yvk p-> , ?A'?*:?:sx,'l>2- J £A''7;t y/7*Pb* 
h>*+^A-0-^>S^ l l'X-?','U, p ->?,0< 

-O-n -V^Px-r^. p-«7^ y 

2 - it y i*** - o- 7 y a 

X-^'k p - > *^JU2 'J yya 

M- >* * -O-n - K r "f*x - . c - 



(15) #H2 0 0 3- 1 3 1 37 8 

28 

* * ? * "7 x i A- 2 - 7 * y y 7*P b\'U 7- h > * + 

p -**!l?*-7 * y y 

h>**?/A-0--»H-* A iff i * jt ?,'l< x- r 
,'k p-jt f*f*7j y ^ob'A 

'/h>jf-+i'A-0-£ ^i^MiJb'***-f 
Jk p-jf *y*z-Ar2 y /7*PW 
?- h * V A - O - 4 - V \ * ft} >l ~f?A> x 
p - >?,'L>?:t7 x^,'l<2 -*.'l>-7;t ij /y'd 
10 \£*>r \ * i'A - O - 2 - x Y t f *JUs|fi*x f 

yu f>l ir t y is A - 0 - h * ^^7 ,'L- * - 3 
-^p^^ibx-r-'l', r> ->'*i?t7 X ^£-^ 
* y s7ut)i>>- r^^fi- o-^>t>A-*+ 

[0076] *»BK|6ffl«ti&^t*T y t-f $ 
yV'-^i^-Ci*, 2, 2' -bA(o-?C07^i 
A> -4, 4' , 5, 5' --7- ty/ 
20 2, 2' -b'X (o-7D«ii^) -4, 

4' , 5. 5' -r ijf-M. 2, 

2' -b'X (o, p-«>?gp7i;*) -4, 4' , 
5, 5' -^h^^^b^yv-Jk 2, 2' - 
fc'* (o-^n7j^) -4, 4' , 5, 5' -r 
\^ <m->* htw^i^) fc-Y 5 ary-Jk 2, 
2' -fc'X (o. o' -y?CD7ii)H -4, 
4' . 5. 5' -f^77i^bVS?y^. 2, 
2' -b"A (o-^lC7^i) -4, 4' , 5, 
5' *-Jl>b^ ijf'M, 2, 2' -fc'X 

{0-^f*.'b7*^'l-} -4, 4' , 5, 5' -7^7 
^xx/U^syy-Jk 2, 2' -bAto-hy? 
btvjil-b? x-)l) - A, 4', 5, 5' -7^h7' 
7^,lb^ JT '/*- J **W £ 0 c ® fc 4 
$#V-.'l>gy:. ^^ifBull. Oi3n,5oc. 3apan ; 33, 5 
65<1960}fc J: # J, Orq, Chsm, 35 (16) 2262 (1971) K 

[0 07 7] y ht^^AxAr.'l'iUrii, 3 
V-Yn+V^ 5 /■7'*>-2-*>. 3-7^ h*W 

•7-30-2-*>, 2-7*z\*^4 5y^>5f>-3 
-7t*>, 2 -7-fe h+^-C 5 1 - ^^.iT'ci.'O 
- 1 2 -'OWo+W 5 /- 1 -7 x~)[> 

7'n^>- 1 - ^~>, 3 - p - h Jbx>XJL.*i^+ 

^ - 1 -7*^^0/0- 1 -t>f*f»' 

r o o 7 8 1 f fc?-* >3fc©wtta 
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t>^ti*-Ti-M-2, 3, 4, 5. 6-^< [0 07 9] Sfcfffe#libt:*?MH«K«JRtlW'* 

a.* a 7 1 - 4H % t>-i>pa*<i>*t?x <>®£fllf?&tt&uidrtft£fllt*M. *&t*t**a^- 

i*-Ti-M-2, 3, 5, 6-^h77A-*D7 H«l*i^ri*. 7 * h ■?* *tffl«©IS*«*BKj| 

*i - 1 - y-!/?B'«>#i>*iji-T i -fc ^«u—tf-^o?*-©i/-iP-!fta}ftSp?f!U|«c*4 

a- z, 4, 6- h >j 7**a7 1 -y*. io fc». u-if-ii5t*jR-r«»tBej|si«'&i«aa*ffl 

a?*--l-J)\, t i>- i-i? a^O *s>x^* - T i £ Utti, flUOffli 2 0 00-397 1 2 AT 

**f*EKO T ! 3. 4, fe©**tf*C4#'C84. 

5, 6 — «>*?jI/*07 ! - A >\>, [0080] 
S/?a^»y*^-Ti-tX-2, 3, 5. 6-* [It 10] 



(2. 6-^7**0-3- (b*'J- 1 7*^ 



(1-1) 



{ I -2> 





(1-6) 




<l -7) 





[ 0 0 8 1 ] [it 1 1 ] 

http://www4.ipdl.inpit.go jp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0401=/NSAPITMP/web... 2/24/2010 



Page 1 of 1 




[ 0 0 8 2] 
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(20) ttH2 0 0 3-l3l37 6 




[ 0 0 8 5 ] 
[It 15] 
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(1-3 6) 




[ 0 0 8 6] ahifr*fc«trc<>, m h 'J ry>#ttt 

irr *^ d f uKf bMt . ***t»7 jh*»* w 
ir^^D ywfcKft**. ^*u-7 i» - ju s 

,'k ^>^-b>*fk^*t«l*fe»*i. fggtt, 
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ORftRttS < W, JS80W- h 'J -5 A. WK^7 'J 9 A) , 

y a > , ta* vftH ^ mm. <i*. w 
mi- h y c a. y * a > , 7^ y * 
^ Rt9 < m. a m-t y y 0 a . >> * ^ pt» y 
-?a> , r >*^r, n-70t^?5 
>. ^x*A7 5>, h yx*A7$ ^s-a^x* 
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tiB?Ptt<)?1WlS*W>*«t*, 0. 1S1«-3 0W 30 
toil o] JSWiftKi*. *fc£*n©ffBi3tta*iRiiD 
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*KBW**IS! 3 n-C ft SiKfettf - h u -c#s 
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